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FACTS AND FIGURES OF 1939 


PROTECTING THE ELECTRICAL PRODUCT—AND ITS JOB 


MORE EFFICIENT, SPECIALIZED RESISTORS AT LOWER COST 


RESOURCEFUL ENGINEERING IN NEW PRODUCT DESIGNS 


MAKING THE MOST OF DIE-CASTINGS 























Belden Type Heater Plugs 
Builtso CH Two 

well they Sizes: for 
can be lrons ond 
riveted Roasters 


1— Positive mechanical strain 
relief. 


2— High heat and impact resist- 
ant shell—high transverse 
strength — non-warping. 


3— Belden bimetal contact clips. 


4— Permanently riveted—sealed 
at the factory for trovble- 
free performance. 


Appliance Cord Sets approved 
by Good Housekeeping Institute, 
listed as standard by Under- 
writers’ Laboratories, Inc., and 
certified by Electrical Testing 
Laboratories. 





*CORDITIS—. dangerous dis- 
ease of electrical cords; the 
symptoms ore frayed wire and 

plugs. It causes severe 
mentol irritation ond violent nerv- 
ous disorders among electrical 
oppliance users. 


a Mode 


Belden Strain Reliefs, 
Connectors, and Belden 
Soft Rubber Plugs cov- 
ered by U. S. Patents. 


Your NEW IDEA should include 


rn Corditis-free Cor 


The Connector 


So — “Look at All 3” 


when you design your product 


Your carefully designed product 
deserves a chance to operate. It 
doesn’t pay to cripple it with an old 
fashioned, uncertain, electrical cord. 

Then why not build in a Cord- 
itis-free cord? Design each unit, 
plug, conductor, connector, or strain 
relief to fit your particular 
requirements-—and make 
the cord’s life parallel the 
product’s life. 

Belden engineered 
Cords simplify your as- 
sembly problems—usually 


We ee a: 





lowering actual manufacturingcosts. 

Belden Cords maintain dealer 
good will by boosting sales —reduc- 
ing service costs. 

Belden Cords help pre-sell your 
product to the millions of users who 
see Belden’s consistent advertising 
in the national magazines. 

Be sure of all three ad- 
vantages—specify Belden 
Electrical Cords. 

Belden Manufacturing 
Co., 4633 W. Van Buren 
St., Chicago, III. 
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New Depar 
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New Departure Pioneers with Self-Sealed Bearings in Little America 


@ Since New Departure invented self- 
sealed lubricated-for-life bearings. over 
12,000,000 have been successfully used 
in all types of machines. They keep 
lubricant in—keep foreign matter out 
and reduce lubrication and mainte- 
nance expense to zero. 

One of the many spectacular appli- 
cations is in the Jacobs Wind-Electric 
Plants, utilizing the same bearings as 
applied so successfully to the rear 
wheels of many General Motors auto- 


mobiles (see left). 


NEW DEPARTURE AL-Seal B 


ailine Dit 07 4! a) General A ea 
ROLLS LIKE 


A similar type is now being used 
extensively on the shafts of Combine 
cylinders—also in countless conveyors, 
pump shafts. electric motors, portable 
tools, and household appliances. 

For details of this epoch-making 
bearing principle, send for Booklet 


D-14 “Sealed.” 


Note: The Jacobs unit shown above supplied 
electricity for lights, power, and radio at Byrd’s 
base at the South Pole. With the nights five months 
long and under the severest weather conditions on 
earth, this unit and its bearings operated success- 
fully for ten months. 2831 
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A Happy and Prosperous 1940 


One good way to start—whether it’s a new year or a new product—is to 
predetermine sales potentialities by using E.T.L. reports. The KNOW-BY- 


TEST method of engineering-design is a safeguard as well as good sense. 


That is why E.T.L. Certification of products is increasing. 
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Dt will pay you to inves tiga te 


POLYMERIN- 


THE REVOLUTIONARY NEW LOW- |B) 





The lowest temperature curing | remarkable qualities 
characteristics yet achieved W | of resistance and 
in a speed-bake finish | durability 


When Polymerin* was announced two years ago, it was the answer to this two-fold challenge: “Can research 


produce an industrial finish having the production speed of lacquers, and the desirable characteristics of syn- 





thetic resin finishes?” Po/ymerin met these specifications. In the short time since its development, Polymerin’s } 


remarkable qualities have earned for it unusual acceptance in many industries. 


Many leading firms in the electrical manufacturing industry are using Polymerin. In the washing ma- 
chine field, such prominent manufacturers as Easy Washing Machine Corporation, Syracuse, and the Conlon 
Corporation, Chicago, have adopted Polymerin. It has replaced other finishes on such products as lighting fix- 
tures, ironers, gasoline pumps, electric ranges, water heaters, and many other types of equipment. The extreme } write 1 


durability of Polymerin, plus its speed production advantages, make it ideal for applications in the various § bake a 


: ; , Find o 

branches of the electrical industry. 
to you 
te ‘ a ille ‘nai would 
Recognizing its responsibilities as a leader, Ault & Wiborg now announces the answer to the problem wae 


of low-bake speed finishing. The answer is POLYMERIN-100—a brand new low-bake finish which offers } peratur 


you remarkable qualities of durability and resistance. ; 
| of resi 
*Trade Mark Reg. U. S. Pat. Off. 


AULT & WIBORG CORPORATION 


Makers of Polymerin, the Original Speed-bake Metal Finish 
75 VARICK STREET, NEW YORK CITY 
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HOW CAN POLYMERIN-100 
HELP YOU? Use this coupon, or 


write today for further information on the low- 
bake advantages of this remarkable new finish. 
Find out how POLYMERIN-100 could bring 
to you production and sales advantages that 
would increase your profits. Remember! 
POLY MERIN-100 offers you the lowest tem- 
perature curing characteristics yet achieveu in 

a speed-bake finish with remarkable qualities 


of resistance and durability! 





(Acme Photo) 


Like the winner of a six-day bike race—a Dumore 
Motor has the ability to keep going long after others 
“let go”. For over a quarter-century Dumore has 
been building “extra power hours” into AC-DC 
motors... 1/500 to 24 H.P....0 to 60 cycles. How? 
Through sound, accurate manufacturing methods, 
including: (1) Dynamic armature balancing to 
prevent vibration; (2) Swaging commutator leads 
for 100% contact; (3) Grinding commutators con- 
centric with bearings for longer brush life; (4) 
Expanding and double-sealing armature windings 
to prevent centrifugal “breathing”; (5) Five-time in- 
spection and running-in to seat brushes properly. 


CoA EE 


What’s your power problem? Get more 
motor for your money—the benefit of 
Dumore’s “extra power hours”. Write for 
catalog and engineering service blank. 


THE DUMORE COMPANY, Dept. 100-A, Racine, Wis. 


SPECIFICATIONS 
TYPE KD MOTOR 


Series (Universal) 0-60 cycles; 
H.P. range, 1 /25-1/75; full-load 
speeds 70-7 R.P.M.; amperes, 
(115 V.) 1.39; watts input, 148; 
duty, continuous; temperature 
rise, 40°C.; method of cooling, 
internal fan; bearings, composi- 


tion bronze; housing, cast iron; 
finish, black crinkle enamel; 
weight, 11 pounds. 
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HEN YOU BUY MOTORS 


a 


ASK FOR THIS 
BUILT-IN PROTECTION 


Equipped with built-in Klixon Protectors, unattended AC 
Motors—such as those used in refrigerators, heating and air 
conditioning units, stokers, machines, pumps and other motor 
driven devices—are safe from damaging burnouts caused by 
jams, overloading or overheating. Completely automatic and 
foolproof, these simple disc-operated thermostats cut the motor 
out of line the instant dangerous temperatures are reached with- 
in the motor. Serious damage is prevented. Service costs are 
reduced. The life of the motor is lengthened. 


Insist on getting this money-saving protection. Most motor 
manufacturers can supply it with their motors. It does not re- 
quire any change in a motor’s design nor does it limit safe peak 
operation. Over 1,000,000 motors are now equipped with Klixon 
Protectors. Can be furnished, built-in by your motor manu- 
facturer. 


TRADE MARK REG U.S. PAT OFF 


PREVENTS BURNOUTS 


Protectors handle line current Up Through 
3 H. P. Larger Motors Through Ttuehany: 
Below are the sizes and application ranges 
for Klixon Protectors. 

Klixon 14” Protector—Provides inherent over- 
load and overheat protection for fractional 
horsepower, single phase motors up to %4 H. P. 
Also used as an inherent temperature con- 
trol unit on large integral horsepower, poly- 
phase motors. 

Klixon 1” Protector—Provides built-in over- 
load and overheat protection for fractional 
horsepower, sindicohinn motors through 14% 
H. P Breaks the load directly. 

Klixon 114” Protector —Provides inherent over- 
heat and overload protection for single and 
poly-phase motors up to and including 3 
H. P. On single and _ poly-phase motors 
above 3 H. P.—available for inherent pro- 
tection against overheating and excessive 
current (breaking pilot circuit of motor con- 
tactor, not the load directly). 

Klixon Two-Pole Protector —F or certain types of 
fractional H. P. repulsion-start induction 
and capacitor motors. Simplified protection on 
3-phase motors up through 3 H. P. breaking 
the line directly. 


SPENCER THERMOSTAT COMPANY e ATTLEBORO, MASSACHUSETTS 
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The main frame of this dental unit is a casting 
of Alcoa Aluminum. It weighs only 33 pounds, 
62 pounds less than when made of iron. A 
higher quality product is obtained. Ritter 
Dental Manufacturing Company of Rochester, 
New York, says that this finished frame now 
costs less because— 

The Aluminum casting requires less machin- 
ing and it is easier to prepare for the final 
enamel coating. Its lighter weight makes 
handling easier in the shop; one man does the 
work formerly requiring two men and a truck. 
Transportation costs are lower. 

The use of Alcoa Aluminum Alloys may be 
equally profitable in your production. And 
remember, the lighter weight and resistance 
to corrosion of Aluminum may enable you to 
further improve the performance of your 
products. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh, Pennsylvania. 


IS NEVER COSTLY TO USE ALCOA ALUMINUM RIGHT 


ELECTRICAL MANUFACTURING 





The salesman gains added interest when he 
can say of his equipment, “‘it’s made of Alumi- 
num.” Buyers recognize that the use of 
\luminum is evidence of finer quality and 
more thoughtful designing. 

Household appliance or industrial tool, the 
manufacturer uses Aluminum because it gives 
him these very real advantages: 

Light weight with strength 
Superior heat conductivity 
Resistance to corrosion 

Fine appearance and long life 

What chance has competitive equipment, 
lacking these advantages! Manufacturers have 
learned that it is never costly to use Alcoa 


Aluminum right. And it is thrifty to use Alcoa 


Aluminum wisely. May we help you decide 


how and where to use it? ALUMINUM COMPANY 
or America, 2179 Gulf Bldg., Pittsburgh, Pa. 
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.... AND SO SHOULD & 
THE BUYER OF MOTORS 


No skier was ever content to just think 
about flashing down a snow clad hill. No 
indeed, for when skiers want thrills, they 
go out on the slope after them. 

Keep that thought in mind the next time 
you consider the Leland motor. Instead of 
being content to merely look over Leland 
advertising claims, get a Leland motor 
and make it prove those claims. 

See why it is so dependable that 996 
out of every 1000 sold never require 
factory service. See how much new sales 
appeal a Leland can give your products. 

You would be surprised at the number 
of motor buyers who have “discovered” 
Leland in this way. That is why we urge 
you to send for a Leland motor and put it 
through your own series of tests. Write, 


wire, or phone today. The Leland Electric 
Co., Dayton, Ohio. 


More Than 200 Fully Equipped 
Service Stations 
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What Willie was asking for, we don't know. (But and entirely dependable as to durability, and 
we hope he got it!) . . . But when you ask for uniformity of resistance. Whether you sell 
high quality heating element alloy, you're bound electric power, or make devices, you serve your 
to get it, when you specify Chromel. For the own interests when you specify elements of 
electric power company, Chromel yields Chromel. For technical data, ask for 
dependable electric heat. For the device - Catalog-L . 


Hoskins Manufacturing 
maker, Chromel is ‘nice’ to work with, 


Company, Detroit, Michigan. 


ie 
The Wire That Made Electric Heat Possible 


CHROMEL 


A GOOD NAME IN HEATING ELEMENT Dee 
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ARMCO 
GRADE NAME 


ARMCO 
TRAN-COR 


ARMCO 
TRAN-COR 


65 


ARMCO 
TRAN-COR 


72 


ARMCO 
INTERMEDIATE 
TRANSFORMER 


ARMCO 
SPECIAL 
ELECTRIC 


ARMCO 
ELECTRIC 


ARMCO 
ARMATURE 


ARMCO 
FIELD 


*Tran-cor Finish is ob- 
tained by a special process 
patented by Armco. Objec- 
tionable scale is removed 
leaving a smooth sheet of 
exceptional space factor. 


















































DESIGNERS GUIDE 


TO ELECTRICAL SHEETS 


APPLICATION 


FINISH DESCRIPTION 
(General) 


A very low core loss, non- 
aging, high space factor 
sheet. 


DISTRIBUTION 


TRANSFORMERS TRAN-COR 


POWER 
TRANSFORMERS 


A low core loss, non-aging, 


TRAN-COR high space factor sheet. 


A transformer sheet of good 
magnetic quality combined 


TRANSFORMERS TRAN-COR* with exceptional physical 
properties. 
SPECIAL Scale- A utility grade for many uses. 
TRANSFORMERS free Free from brittleness. 


A-C Motors Scal A medium silicon steel sheet 

and ron - with good physical proper- 
Generators os ties. 

Light A high permeability sheet for 

Oxide high-induction applications. 

Light A high permeability sheet, 

D-C Motors g but relatively poor in core 
Oxide loos. 


Small A low price sheet without 


core loss guarantee. 


D-C Motors 


¢ The chart you have just scanned admittedly is not a comprehensive description of 
Armco Electrical Sheet grades. Missing too are the radio grades developed to a high 
peak of performance by Armco Research. Yet without wasting words it does indicate 
the magnetic efficiencies and production economies you gain when you standardize on 
these excellent steels for transformers, motors, generators, and other equipment. 
Whether you are designing new electrical equipment or continuing production of 
present types, it could be worth your while to consider Armco Electrical Sheets for 
laminations. May we place our concentrated production facilities and research leaders 


at your disposal? The American Rolling Mill Co., 131 Curtis St., Middletown, Ohio. 
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This Booklet will help 

your plant to cut fasten- 

ing costs and improve 

at . assemblies. Address one 
of the firms below for 


free copy. 
MACHINE SCREWS SHEET METAL SCREWS WOOD Screws STQVE BOLTS 


U. 8S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840: 2,082,085; 2,084,078; 2,084,079; 2,090,338. 
Other Domestic and Foreign Patents Allowed and Pending. 


AMERICAN SCREW CO., Licensor THE LAMSON & SESSIONS CO. RUSSELL, BURDSALL & WARD 
Providence, R. I. Cleveland, Ohio BOLT & NUT CO. 
CHANDLER PRODUCTS CO. NATIONAL SCREW & MFG. CO. Port Chester, N. Y. 
Euclid, Ohio Cleveland, Ohio 
CONTINENTAL SCREW CO. PARKER-KALON CORP. saat = one om 
New Bedford, Mass. New York, New York pone — 


CORBIN SCREW CORP. PHEOLL MFG. CO. SHAKEPROOF LOCK WASHER CO. 
New Britain, Conn. Chicago, Illinois Chicago, Ill. 


JANUARY 1940 





SELF- 
PROTECTED 


nies bet 
st enyt opt | 


pine ot FE 


WESTINGHOUSE MOTORS FOR 
HOME HEATING EQUIPMENT 


WATER CIRCULATORS 


Westinghouse mo- 

tors meet the needs 

of every type of 

motor driven heat- Wanted by stoker manufacturers: a motor designed for self- 
ing equipment. . , : s are: . 
Left, Bell & Gossett defense against clogging of drives, improper circuit condi- 
Company water ‘ ' 

circulator with tions and dangerous overloads! 

er A tough assignment—but Westinghouse meets it with an 


equally tough motor, self-protected against any operating 


condition but fire or flood! 


Leading makers “ts What Westinghouse has done in building motors that 
of fans and unit build sales for leading stoker manufacturers, it is also doing 
heaters look to a 

Westinghouse 
for help on mo- 


tor problems. [% “specials” are now available as standard types, or easily 
Right, Holland a : 


Furnace circu- an adapted from them. Why not investigate what they may offer 
lating fan. i 


for many other industries. Motors that would otherwise be 


you? Mail the coupon for latest literature. 


Westinghouse ¢°' 


STEM Oncol 
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THE major problem 
confronting users of plastics is to find a 
wholly dependable source of supply. 
Production facilities to assure prompt de- 
liveries are essential . . . but mere size is 
not enough! More important to you is the 
man-power of your supplier—technicians, 
engineers and skilled artisans, whose 
abilities encompass the use of many plas- 


INSUR 


THE PRECISION PLASTIC 


SOURCE OF SUPPLY 
FOR YOUR 


tics, who possess a thorough understand- 
ing of the adaptability of synthetic mate- 
rials to the needs of industry and commerce. 


All this is instantly available to your prof- 
itable advantage when you entrust your 
plastics requirements, large or small, simple 
or involved, to Richardson, and make this 
organization an integral part of your bus- 
iness. Details of Richardson complete facil- 
ities and service on request. 


Ks 
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Me l Cc i ARD 5 0 4% To assist in the ee a ae 
to present or contemplated products 
DESIGN and and to production processes, the ser- 
a b § E A R C 4 vices of Richardson designers, engi- 
neers and technicians are available 

LABO RATORIES without cost or obligation. 
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e¢ Park, (Chicago) Ill ber tta tele Me E. ockland, (Cincinnati) Ohi 
New Brunswick, N. J Indianapolis, Ind 
Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
New York Office 75 West Street, Phone Whitehall 4-4487 
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[' IS not commonly known that the wide range of 


physical properties inherent in copper alloys, and 
not found in other metals, can be varied appreciably 
by metallurgical adjustment of composition and by 
modern methods of fabrication. 

If the material you are now using does not fully 
meet your manufacturing requirements, or the service 
standards of your product, let us consider jointly the 
properties deemed necessary. 

Past experience, based on similar cooperation 
with many manufacturers, indicates that the result 
is likely to be a copper alloy— moderate in price, 
wholly adequate to your needs, and decidedly eco- 


nomical to use. 





Copper alloys are extensively 

employed for their high re- 

sistance to many types of cor- 

roding agents. This property Many of the standard brasses 

of corrosion resistance, when and_ nickel silver alloys are 

accompanied by high strength, highly malleable and ductile 

machinability, hot oF cold metals, being readily drawn, 

working qualities, weldabil- stamped, formed or spun. How- 

ity, etc., has led to a broad ever, the precise composition 

acceptance of these materials and degree of temper should 

in the process industries. be determined by the necessary 
operations and type of equip- 
ment employed in the manu- 
facture of the finished product. 


High strength is frequently 9 
necessary property in copper 


— alloys—particulon!y e The composition of a number 


combination with other desir- of copper alloys is such that 
they may be worked readily 
ness, ductility, and corrosion either hot oF cold. In cold 
resistance. Several groups of working the degree of temper 
high strength alloys in this class, or anneal determines the 


able qualities such as tough- 


the 5 | — such as Everdur Metal and amount of work the metal will 
a Wt om ases ) 
ae 


i ae Anaconda Phosphor Bronze, withstand. Alloys with specific 


ore readily available. ally required properties can 
be adjusted to undergo severe 


forming and other fabricating 
operations. 


ng a small but con 
mount of lead to cop” 
Pp ze oF nickel 


silver, machining characteristics The American Brass Company 


has made remarkable strides 


in the last few Y 


are tremendously improved, 


without materially changing 


other desirable physical prop- 


erties ©, for example, 
Anaconda Free Cutting Rods ing possibili 
for use in screw machines. aia filer il 
procedures for 
the OXY acetylene torch, metal- 
lic are, carbon are, carbon are 


torch, and resistance welding. 





While a comparatively few copper alloys fill the ma- 
jority of industrial requirements, it is frequently neces- 
sary, for maximum performance and economy, to 
combine in one material the specific properties of 
several well-known metals. © Our Research Depart- 
ment has produced and tested thousands of copper- 
base alloys, many of which are now in common use 
for special types of service. This department is con- 
stantly developing new metals and adjusting existing 
alloys to meet unusual and changing conditions where 


existing commercial alloys are not entirely adequate. 


extn lll 


i+ may be a Standard Alloy with Us 


Check the properties listed here. Which, singly or 
in combination, would result in a more serviceable 
product—could be more economically manufactured 
—would enhance your sales possibilities—or offer an 
increased opportunity for profit ? 

The ‘custom made” alloy you need may be one 
regularly produced by us—or its performance record 
may be in the files of our Research Department. Your 
inquiries will receive the close attention of trained 
technical staffs having more than a century of metal- 


lurgical experience behind them. 
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The American Brass Company offers a 
complete range of Copper, Brass, Bronze, 
Nickel Silver and other copper-base al- 
loys in the form of sheets, strips, plates, 
wire, rods, seamless tubes and special 
shapes. Anaconda Products include: 


Anodes 

Brass Pipe 

Brazing Solder 

Bronze Screen Wire 

Bus Bars and Shapes 
Condenser and Heater Tubes 
Copper Tubes and Fittings 
Drawn Sections 

Everdur* Electrical Conduit 
Everdur Tank Plates 
Extruded Shapes 

Eyelets, Grommets, etc. 
Flexible Metal Hose 

Free Cutting Brass Rods 
Phosphor Bronze 

Pressure Die Castings 

Die Pressed Parts 

Roofing Copper 

Tobin* Bronze Shafting 
Welding Rods 


*Trade-Marks Reg. U. S. Pat. Off. 


To facilitate deliveries, seven manufac- 
turing plants and adequately stocked 
warehouses are supplemented by dis- 
tributors throughout the country. 


iDA THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut * Subsidiary of Anaconda Copper Mining Company 

MANUFACTURING PLANTS—Ansonia, Conn. * Buffalo, N. Y. * Detroit, Mich. * Kenosha, Wis. * Torrington, Conn. 

Waterbury, Conn. 
OFFICES AND AGENCIES—Atlanta, Ga. * Boston, Mass. * Buffalo, N. Y. * Chicago, Ill. * Cincinnati, Ohio * Cleveland, Ohio 
Denver, Colo. * Detroit, Mich. * Houston, Texas * Kenosha, Wis. * Los Angeles, Calif. * Milwaukee, Wis. * Newark, N. J. 
New York, N. Y. © Philadelphia, Pa. ¢ Pittsburgh, Pa. © Providence,R.|. © Rochester,N. Y. © St. Louis, Mo. 
San Francisco, Calif. ¢ Seattle, Wash. ¢ Syracuse, N. Y. © Washington, D. C. © Waterbury, Conn. 
WAREHOUSES: Chicago, Ill. * Cleveland, Ohio * Milwaukee, Wis. © Philadelphia, Pa. * Providence, R. |. 
The American Brass Company of Texas, Houston, Texas 
IN CANADA: Anaconda American Brass Limited. Manufacturing Plant and General Office, New Toronto, Ontario 
Montreal Office: 939 Dominion Square Building 

DM 3972 





BECAUSE the Certified Felt seal “breathes”; 
that is, it allows the air inside the bearing to pass out when it becomes heated and 
consequently expands; and also, when the bearing has cooled, the felt seal allows 


air to enter, excluding any dust or particles in the air which would be injurious 


to the life of the bearing. 


This ‘‘air conditioning” and, at the same time effectively sealing a bearing with 


Certified Felt seals assures one of maximum bearing performance. 


Our research laboratory is at your disposal for whatever problems, new or old, 
you may have arising from the use of felt in the mechanical field. If you have a problem 


of sealing, consult our engineers. 


THE FELTERS chgeaeiimamiii INCORPORATED 


210 SOUTH STREET, DEPT. M-1 . : BOSTON, MASSACHUSETTS 


OFFICES: New York, Philadelphia, Chicago, Detroit, St. Louis SALES REPRESENTATIVES: Dallas, Los Angeles, Louisville 
MILLS: Johnson City, New York « Millbury, Massachusetts ¢« Jackson, Michigan 
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ioe Quiet Propeller Fan Blades are beautiful - modern - 
efficient. Correctly designed and precisely built, these fan blades 
will contribute both to the improved appearance and perform- 
ance of your unit - will help to sell it. Specify TORRINGTON 
Fan Blades for smooth, ultra - quiet air delivery. Catalog gives 
detailed specifications and guaranteed ratings for a complete 
range of sizes from 3” to 48” diameters. 


3 - BLADE 
MODEL 


4- BLADE 
MODEL 


Conn. 
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ESSAGES of hope and fear wing their way over tele- 
graph circuits . . . safeguarded at many points by 
Synthane Bakelite-laminated parts. 


Important to telegraph equipment manufacturers are Syn- 
thane’s high dielectric strength, easy machinability and 
mechanical properties. For the same reasons, and others 
which follow, Synthane may favorably influence the design, 
production, performance or salability of your own product. 


Synthane is a dense, hard, uniform technical plastic with 
a combination of properties a yard long. It is light in 
weight—about half the weight of aluminum—structurally 
strong and non-hygroscopic. It resists the corrosive effects 


SYNTHANE TECHNICAL 


of many acids, salts, gases, solvents, petroleum products 
and water. 
Synthane combines these and many other desirable 


properties to a degree seldom found combined in any 
other single material. 


Synthane is easily machined. You can fabricate it your- 
self or we'll do it for you just as we did for the three widely 
different manufacturers whose products are pictured below. 

For your own satisfaction, protection and economy, 
investigate all the combined advantages of Synthane. Your 
request for information, samples or engineering assistance 
will be answered promptly. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


PLASTICS 


SYNIHANE 


: Bakelite- N laminated 


PRODUCTS OF THE MONTH 


A—Sawed, milled and drilled Bread Slicing Guide 


eee ee eT et) Te 


er Filler for Airplanes 


C—Turned and milled Pump Valve 


SHEETS - RODS . TUBES - FABRICATED PARTS.- SILENT STABILIZED GEAR MATERIAL 
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Arkansas 
Williams Hardware Company 
California 
Bakersfield Pioneer Mercantile Company 
Los Angeles Air Associates, Inc. 
Los Angeles... Ducommon Metals & Supply Co. 
Los Angeles Percival Steel & Supply Co. 
Los Angeles Union Hardware & Metal Co. 
A. J. Glesener Company 
Cc. W. Marwedel 
.-Pacific Tool & Supply Co. 
.-A. J. Glesener Company 
Cc. W. Marwedel 
Miller & Stern Supply Co. 
Colorado 
Denver. .Hendrie & Bolthoff Mfg. & Supply Co. 
Durango Jackson Hardwore Company 
Grand Junction. ..The Salt Lake Hardware Co. 
Connecticut 
Lindquist Hardware Company 
The White Supply Company 
District of Columbia 
Washington, D.C... Phelps-Roberts Corporation 
Florida 
Baird Hardware Company 
Consolidated Automotive Co. 
Georgia 
«Chandler Machinery Co. 
. -Bearings, Parts & Supply Co. Inc. 
The Motor Supply Company 
Idaho 
Nordling Parts Company 
.. The Salt Lake Hardware Co. 
- The Salt Lake Hardware Co. 
Nordling Parts Company 
Illinois 
Akeley Steel Company 
Air Associates, Inc. 
. W. D. Allen Mfg. Co. 
.-H. Channon Company 
Samvel Harris & Company 


Fort Smith 


Ockland.. 


San Francisco. . 
Son Francisco... 
San Francisco 


Bridgeport 
Woterbury 


Gainesville 
Jacksonville 


Atlanta 
Augusta... 
Savannch 


Pocatello. 
Twin Falls 


Chicago.. 
Chicago. . 
Chicago. 


Chicago. .-Hibbard Spencer Bartlett & Co. 
Chicago O. Iber Company 
Chicago. ..Max A. R. Matthews Hardware Co. 
Chicago... .Pedersen Bros. Tool & Supply Co. 
Chicago. Pulver Machinists Supply Co. 
Joliet. . ....-Barrett Hardware Company 
Peoria Couch & Heyle 
Rockford Mid-States Industrial Corp. 
Indiana 
Elkhart Borneman & Sons Inc. 
Ft. Wayne The National Mill Supply Co. 
Indianapolis. ... Vonnegut Hardware Company 
Richmond . .. The Queen City Supply Company 
South Bend. ..The South Bend Supply Company 
lowa 
Des Moines. ...Globe Machinery & Supply Co. 


Dubuque...A. Y. McDonald Manufacturing Co. 


Kansas 
Merrill Supply Company 
W. A. L. Thompson Hardware Co. 
The Motor Equipment Company 
Kentucky 
Louisville. ...... Neill-LaVielle Supply Co. Inc. 
Louisiana 
New Orleans. . Dixie Mill Supply Company Inc. 
Shreveport. ... Dixie Mill Supply Company Inc. 
Maine 
N. H. Bragg & Sons 
Edwards & Walker Company 
Maryland 
The L. A. Benson Company 
Massachusetts 
Chase, Parker Company Inc. 
Worcester. ..Brierly, Lombard & Company Inc. 
Springfield... Stacy Supply Company 
Michigan 
Battle Creek . Kendall Hdwe. & Mill Supply Co. 
Detroit....... The Boyer Campbell Company 
Detroit... Buh! Sons Company 
Detroit..... The Chas. A. Strelinger Company 
Grand Ropids. Manufacturers Supply Company 


Salinas 


Wichita 


Jackson.... Smith Winchester Company 
Kalamazoo ...Bond Supply Company 
Kalamazoo. .Kendall Hdwe. & Mill Supply Co. 
Lansing Schaberg-Dietrich Hdw. Co. 
Muskegon. . Muskegon Hardwore & Supply Co. 
Morley Brothers 
Minnesota 
Kelley-How-Thomson Co. 
Minneapolis Iron Store Co. 
Minneapolis . Vincent Brass & Copper Company 
St. Paul Nicols Dean & Gregg 
Mississippi 
Meridian...... Soule’ Steam Feed Works, Inc. 
Missouri 
Kansas City. ... Richards & Conover Hdw. Co. 
Kansas City... Stowe Hardware & Supply Co. 
St. Louis. Coleord- Wright Machinery & Supply Co. 
St. Louis. ....Rubelman-Lucas Hdwe. Company 
Montana 
Missoula.......Missoula Mercantile Company 
Nebraska 
Omoha..... Interstate Machine & Supply Co. 
New Jersey 
. «Banister & Geyer, Inc. 
«Squier, Schilling & Skiff 
ccccce the Wel GO. 
«ee eH. W. Mills Co. 


Beals, McCarthy & Rogers Inc. 

Garden City..... Air Associates, Inc. 

New York..... . Guarantee Specialty Co. 

New York ° Neal & Brinker 

...+.Patterson Brothers 

Sidney B. Roby Company 

Syracuse Supply Company 
North Carolina 

Charlotte . American Hardware & Equipment Co. 

High Point. Kester Machinery Company 

Ohio 
.- Manufacturers Rubber & Supply Co. 
The Canton Supply Company 


Rochester 
Syracuse... 


Akron. . 
Canton 


SHAKEPROOF |! 


Cincinnoti ...The Queen City Supply Company 
Cleveland........The W. Bingham Company 
Cleveland . The Strong, Carlisle & Hammond Co. 
Columbus. The Ross Willoughby Company 
Dayton...........The Klinger Dills Company 
Springfield. «The Ross Willoughby Company 
Toledo........The National Supply Company 
Oregon 
Baker. .....Basche-Sage Hordware Company 
Portland...-. Woodbury & Company 
Pennsylvania 
Erie........Erie Concrete & Steel Supply Co. 
Philadelphia Casanave Supply Company 
Philadelphia..........Maddock & Company 
Philadelphia. ............Sanson & Rowland 
Philadelphia........ - Theo. C. Ulmer, Inc. 
Pittsburg, Pa....... .-C. A. Turner, Inc. 
Rhode Island 
Providence. ,..Rayhill and Greene Supply Co. 
South Dakota 
Aberdeen........The Jackson Hardware Co. 
Tennessee 
Memphis..... The Reichman Crosby Company 
Nashville.......... Keith, Simmons & Co., Inc. 
Texas 
Dollas..........+ Valdez Screw Products Co. 
Fort Worth +++-John Muller Company 
Houston... Jos. F. Meyer Company 
San Antonio. ...-Alamo Iron Works 
Tyler.........Wadel-Connally Hardware Co. 
Utah 
Salt Lake City... The Salt Lake Hardware Co. 
Washington 
Seattle. ...Campbell Hardware & Supply Co. 
Wisconsin 
Manitowoc.......J. J. Stangel Hardware Co. 
Milwaukee.......Wrought Washer Company 
Wyoming 
Casper............Casper Supply Company 
Cheyenne..........Casper Supply Company 





ASK NEAREST DISTRIBUTOR FOR FREE SAMPLE RING! 


" Lock Washers 





LEADING INDUSTRIAL DISTRIBUTORS now stock the LOCK 
WASHER that actually LOCKS TIGHTER under VIBRATION! 


SHAKEPROOF 
— 
the Standard of Locking Efficiency because: . ats s 


SAMPLE RING! 

















Only Shakeproof oy After initial con- 
Lock Washers pes) rn tact, it takes only 
have tapered- |i as / about % turn to 
twisted teeth jf lock any nut or 
which on initial * screw tight with 
»ply Company contact, bite into both surfaces and set up a Shakeproof Lock Washer. This assures 
ee a powerful “strut” force to resist anyloosen- easier and faster assembly. 
hby Company ing movement. 


Dills Company 
hby Company 


»ply Company a e e 

a Made of high car- When vibration Your nearest Shakeproof 
are Company “ b seat heniien : attacks a Shake- distributor (see list on op- 
a ee proof connection, posite page) has a free 
el Supply Co. § ed and tempered, each tooth bites sample ring of Shakeproof 
»ply Company 9 each lock washer irhivenshiantiin Lock Washers to give you. 


k & Company . a 3s . ; Ring contains a variety of 
on & Rowland has exceptiona ing the locking power which prevents loosen- popular sizes in both extern- 


‘A tana a ee which keeps the teeth in ing regardless of the degree of vibration. al and internal types. Ask 
constant locking contact. your distributor's salesman 


ne Supply Co. for your free ring, today! 


Hardware Co. $ H A x E P R 0 0 F L 0 C 8 WA $ H E R C 0. 2501 N. KEELER AVE., CHICAGO, ILLINOIS 


~— Distributor of Shakeproof Products Manufactured by Illinois Tool Works 
ons & Co., Inc. Plants at Chicago and Elgin, Illinois In Canada: Canada Illinois Tools Ltd., Toronto, Ont. — Copyright 1940 Illinois Tool Works 


F i 
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Products Co. 
uller Company 
yer Company 
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0 Iron Works (eo S. 

Hardware Co. 

Hardware Co. f 

& Supply Co. 


Hordwore Co. 
sher Company 
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Let General Plate quote on all your 
silver contact requirements. Whether you want raw material, 
in whole-covered or inlaid strips—or buttons of any kind—or 
piece contacts of any design—General Plate has probably just 
the right answer. If not, General Plate engineers will make the 
right answer—exactly to your specifications. 


Being silver laminated, General Plate Contacts are more eco- 
nomical to use. There’s no waste of expensive metal. Silver is 
used only where the contact is made. And this silver surface 
is permanently fused to an alloy base and rolled under tons of 
pressure—giving you a contact that is hard, serviceable, easy 
to fabricate, yet low in cost. 
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Use General Plate 


CAMINATED SILVER CONTACTS 





Send for our brand new bulletin showing the unusual possibil- 
ities for using General Plate Laminated Contacts. 


Truflex Thermostatic Bimetal 


General Plate manufactures Truflex Thermostatic 
Bimetal in a complete list of combinations large enough 
to meet all requirements in temperature range, electri- 


cal resistance, size, shape and cost. Available in sheets, 
strips, coils or fabricated parts, this metal is consist- 
ently uniform and has the closest possible tolerances— 
results of General Plate’s high precision-manufactur- 
ing process. 





General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


34 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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Thousands of Everlock lock- 
washers are used on the Rock 
Island Rocket trains as an addi- 
tional margin of safety to prevent 
loosened nuts, bolts and screws. 


Leading manufacturers. ..world 
wide...recognize this same need 
for safety in their assemblies, 
and use hundreds of millions of 
Everlock washers yearly. 


Your products need this same 
protection . . . start using Ever- 
locks on your assemblies now. 


THOMPSON-BREMER 6& CO. 


1640 WEST HUBBARD STREET - CHICAGO, ILLINOIS 


WHERE OTHER WASHERS HAVE BEEN TRIED NOW EVERLOCKS ARE SPECIFIED 
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PERFORMANCE STANDARDS RISE WITH 


Performance is actually what 
you have for sale. If the perform- 
ance of your product can be 
improved without additional cost, 
the wisdom of such a step cannot 
be questioned. And that is exactly 
what some manufacturers have 
accomplished by switching to 
Granite City Electrical Sheets! 
Perhaps you can do the same. 
Performance was stepped up 
for these motor and transformer 
makers because Granite City Elec- 
trical Sheets gave them increased 
permeability, lower core loss, and 
greater permanence of electrical 


GRANITE CITY 


30 


GRANITE CITY SHEETS 
GRANITE CITY 


Chicago @ Cleveland @ Denver 
Memphis @ Milwaukee @ Minneapolis 


Sheets 


characteristics. At the same time, 
manufacturing costs were reduc- 
ed by cleaner punching, increased 
die life and faster assembling. 

Granite City Electrical Sheets 
are produced with extreme care 
in a new, modern mill under the 
close supervision of metallurgical 
and electrical engineers who are 
top-ranking specialists in this field. 
The result is unusual uniformity 
and the closest possible conform- 
ity to individual specifications. 

A possible better source of sup- 
ply should always be investigated 
—we invite your inquiry. 


STEEL COMPANY 


ILLINOIS 


Kansas City @ Los Angeles @ Louisville 
New Orleans @ NewYork @ St. Louis 
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VULCANIZED FIBRE 
PHENOL FIBRE 
TAYLOR INSULATION 





Sheets, blocks, rods, tubes, rolls, ribbon rolls, fabricated parts. 


Taylor offers a complete service geared to the individual require- 
ments of each manufacturer. 


Taylor Laboratory-Controlled Production —including the manu- 
facture of such original materials as paper, resins, etc., in the 
most modern mill of its kind in the world, provides positive uni- 
formity of physical and electrical qualities in the finished material. 


Taylor fabrication service offers you parts machined at the mill to 
your specifications — parts that are accurate, strong, clean-finished 
to facilitate assembly — saving you time, labor, rejects and freight. 


Ask about Taylor “Planned Service” and how it fits our plant into 


yours as a department contributing to lower cost production. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 






HERE’S HOW HE BECAME 
A HAPPY RANGE MANUFACTURER 


Life used to be one long headache after another to 
poor Samson Smith. He just wasn’t able to find a range 
wire that would answer ALL of his requirements. 


Some of the wire he specified would resist heat, but 
failed miserably when moisture was prevalent. In 
other cases, insulation stuck to the conductor like a 
mustard plaster—was difficult to strip. Oftentimes 
colors would fade. Insulation would dry out and 
crack. All in all, it was a terrible situation. 


Then, one happy day, a Deltabeston Wire and 
Cable Salesman called on Samson. Troubles began 
to take wing—gloom turned to glee. 


The salesman explained how Deltabeston Range 
Wire is built with SIX important features: HEAT 
RESISTANCE, MOISTURE RESISTANCE, DUC- 
TILITY, FAST COLORS, EASY STRIPPING, 
LASTING FLEXIBILITY. Moreover, he proved 
that those Deltabeston qualities help to cut manu- 
facturing time — reduce costs 

please ultimate customers. 

In short, he gave Samson and 
his ranges a new lease on life. 















NOW SAMSON smiItH* 2Jemands ALL SIX 


HERE’S THE MORAL 


If you’re suffering the problems that Samson 
used to have, it’s time to specify Deltabeston 
Range Wire. Purified, Felted Asbestos Insula- 
tion resists heat and moisture—-won’t crack 
or break—strips easily. Conductors——copper, 
nickel or monel—are flexible and easy to handle. 


However, there’s only one way for YOU to be 
sure of Deltabeston’s product-improving advan- 
tages. Send for a sample and submit it to YOUR 
tests. That’s why we've included a coupon at the 
bottom of this page. 


* Samson isn’t an actual person. However, his experi- 


ences will be interesting to a lot of present-day 
range manufacturers. 





| Appliance and Merchandise Dept. | 
General Electric Co., Bridgeport, Conn. 

| I want to SEE Deltabeston’s SIX features. Send | 

| me a sample length today. | 
__] I'm also interested in Deltabeston Magnet Wires. 

| Write your name, address and company in the mar- | 
gin, tear out and mail TODAY! | 
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SPRINGS 


RE IR A SERRA: eater 


FLAT 






if the operation. of your product depends on... 


or 
CONTACT FINGERS 


Look to 


MALLorY 





for the Right Material 


Flat springs, contact fingers . . . in fact, 
any simple or complex current-carrying 
part may be easily stamped or Soeened 
from Mallory Non-ferrous Alloys in the 
annealed soft condition . . . then given 
amazing strength, hardness and conductiv- 
ity by heat treatment after fabrication. 


Mallory 3 Metal is being used successfully 
as relay contact reeds for generator cut- 
outs, collector rings, nozzles, current- 
carrying studs, terminals and other parts 
of electrical machinery. 


Mallory 100 Metal is ideal for fuse clips, 
switch plates, vibrator arms, highly loaded 


gears, dies for forming plastics and other 
applications where great tensile strength, 
plus high electrical and thermal conduc- 
tivity is required. 


These applications are typical of the ver- 
satility of the other Mallory Non-ferrous 
Alloys. Your own problems will be wel- 
comed by Mallory metallurgists. 


Mallory also makes all types of electrical 
contacts—make-and-break, brush type and 
arcing tips—from tungsten, molybdenum, 
silver, platinum, Elkonite and many special 
alloys. Your specific inquiries are invited. 





P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


NAME 


Check 


she proper’ 
these 


E ‘Ikaloy A A 
Mallory 3 3 
“Mallory 3 333 


Mallory 22 


Cable Address — PELMALLO 


Hardness Conductivity Ultimate 


(Rockwell B) (% of Copper) | Strength (psi) 


Wrought Wrought Wrought 
50-75 65,000" 
70, 000+ 
ta 000* 





El ongati on 
(% in 2") 


Wrought 
20 





d 75,000* | 





Mallory 53 


95,000 





_Mallory 73 
_Mallory 84 


“Mallory 100 
Copper 


Mallory Alloy® 


* Average for bars up to 1 in diameter. 
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_ 10, 000 — 
100, 000 


Proportional 


imu 


Wrought 
20,000 


32,000 — 


35,000 


___ 55,000 


100,000 


75,000 


Annealing 


Temperature 
7 — 
350 6 660 
5009: 500 932 


| 500 932 
35,000 


840 
1020 
710 
1110 | 





95-100 = 100,000 


80,000 


932 





40 40,000 


P.R. MALLORY & CO. inc. 


ALLOR 


7,000 


392 
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The “CARTRIDGE” BALL BEARING embodies the same 
sound, basic principle of extra large grease capacity that 
was provided in the “Cup Mounting’’, originated by 
NORMA-HOFFMANN in 1921 and referred to in the 
above letter. 


It has TWICE THE GREASE CAPACITY OF ANY OTHER 
SINGLE-ROW ANTI-FRICTION BEARING, with a reservoir 
of grease providing abundant lubrication to raceways and 
rotating elements at all times. Grease cannot escape, and 
dirt cannot enter its flanged, wearless seals—either while 
the bearing is being mounted or is in service. The 
““CARTRIDGE’”’ BALL BEARING IS AN INTEGRALLY 
SEALED UNIT, NEEDING NO SUPPLEMENTARY CLOSURE 
PARTS WHATEVER. Therefore, it affords easier and 
quicker assembly and disassembly, and eliminates many 
costly extra parts and machining operations. It has con- 
venient regreasing and inspection features. It is sim- 
plicity itself. 


We do not indiscriminately recommend any self- 
sealed bearing as being lubricated for the life of the 
unit. Nevertheless such a record as is reported above 
iat: i RT 4 ; D G F el proves that LARGE GREASE CAPACITY DOES PROLONG 

fy BEARING LIFE. The ‘‘CARTRIDGE"’ BALL BEARING, 
BALL BEARING OF TODAY—with the large therefore, with 100% greater grease capacity, is your 
aang tad tata tie ha ibis ite best assurance of long, uninterrupted performance. 


elf sesled unit 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
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Executives, product designers, engineers . . . all those responsible for product development . . . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


SINGLE-PHASE MOTOR 1-01 


Characteristics of a single-phase, repul- 
sion type, reversible or non-reversible 
motor equipped with brush-shifting handle 
for adjusting speed at motor. Sizes from 
% to 3 hp. General Electric Co. 


METAL CUTTING 1-02 


Handbook gives detailed information re- 
lating to the operation and application of 
contour sawing. A study of ways to cut 
machining costs is given as well as newly 
compiled data to guide in the selection of 
cutting speeds for saws. Continental Ma- 
chines, Inc. 


METAL ASSEMBLIES 1-03 


How assembly costs may be lowered with 
the use of grooved pins and drive-studs ; 
explanation of the grooving principle; 
types available; illustrations showing va- 
rious industrial applications ; engineering 
data and size listings. Groov-Pin Corp. 


UNBREAKABLE OILERS 1-04 


Types of re-designed gravity feed oilers 
with reinforced unbreakable bottles for 
installation on machines to improve ap- 
pearance, assure accurate and dependable 
lubrication and protect against breakage. 
Construction features and tables of avail- 
able sizes. Trico Fuse Mfg. Co. 


RECTIFIERS 1-05 


Full information on magnesium-copper 
sulphide rectifiers primarily intended for 
low voltage, medium and high current ap- 
plications. Tables guide in the selection 
of single phase, full wave bridge recti- 
fiers of standard construction for unre- 
stricted convection air ventilation. P. R. 
Mallory & Co., Inc. 


UNIVERSAL MOTORS ~_ 1-06 


Performance curves and construction de- 
tails of ac. and dec. series-wound frac- 
tional hp. commutator motors designed to 
give more power hours in varied indus- 
trial applications. Also points to consider 
in selection of unit, including type of 
winding, power or torque, speed, direction 
of rotation and mounting. Dumore Co. 
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STAINLESS STEEL 1-07 


Facts regarding the physical properties 
and fabricating qualities of stainless steel 
for consideration by the designer who 
may apply this metal to his product. Car- 
penter Steel Co. 


LAMP AUXILIARIES 1-08 


Mechanical and electrical data, outline di- 
mensions, wiring diagrams and installa- 
tion data on three new designs of auxil- 
iaries, with separately mounted starting 
switches, for the operation of fluorescent 
lamps. General Electric Co. 


TRACING CLOTH 1-09 


Sample of high quality tracing cloth 
which is characterized by its transpar- 
ency, durability and maximum strength 
with minimum bulk. Chart of cut sheet 
yardage and prices; also price list of 24- 
yard rolls in various widths. Holliston 
Mills, Inc. 


WELDING ELECTRODES 1-10 


When and how to use ten basic electrode 
compositions and other closely related 
ones in the welding of stainless steel. 
Emphasis upon various procedures and 
techniques. McKay Co. 


FLEXIBLE COUPLINGS — 1-11 


Outstanding advantages, specifications and 
dimensions for fractional hp. bonded rub- 


ber couplings for use with motors of 1 
hp. and less for any direct drive applica- 
tion. Lord Mig. Co. 


MOTOR PARTS 1-12 


Describes motor parts for built-in uni- 
versal motor applications of 1/150 to 1 
hp. where the motor housing is an integ- 
ral part of the driven appliance. Dimen- 
sional and rating tables and application 
guide for two types of motor parts. 
Westinghouse Electric & Mfg. Co. 


ELECTRICAL TAPES 1-13 


Sample card illustrates and describes the 
different kinds of Scotch electrical tapes 
and lists properties of each. Composed 
of tough, moisture resistant, flexible 
backings, they are coated with non-corro- 
sive pressure sensitive adhesives. Minne- 
sota Mining & Mfg. Co. 


SPRING DATA 1-14 


Up-to-date handbook for the spring user 
gives compact, useful information on 
springs, wire forms and stampings. Also 
covers spring design data, formulas and 
specifications. Accurate Spring Mfg. Co. 


CAPACITORS 1-15 


Manual devoted to pertinent information 
on electrolytic motor starting capacitors 
for use and replacement in electrical re- 
frigerators, oil burners and other motor- 


No cost or obligation. Requests by qualified readers will 
be promptly handled. Just circle the publications you want. 


To The Editor 


As a reader of ELECTRICAL MANUFACTUR- 


ING, | request that you send me the printed matter, 


the reference number of which | have circled. 


(Please fill out completely, showing company 
and title, even if non-business address is used.) 


Company 
Individual 


Function or title 


I i 
2 NATE RO IER aaa 


Products you manufacture_—___ 


1-01 1-02 1-03 
1-06 1-07 1-08 
1-11 1-12 1-13 
1-16 1-17 1-18 
1-21 1-22 1-23 
1-26 1-27 1-28 
1-31 1-32 1-33 


1-04 
1-09 
1-14 
1-19 


1-24 


1-34 


1-05 
1-10 
1-15 
1-20 
1-25 
1-30 
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driven equipment. Arranged according 
to name and original part number of 
manufacturer for whom they were orig- 
inally made. Aerovox Corp. 


MANUAL STARTERS 1-16 


Line of manually operated motor starters 
with overload relay heaters. Features, 
operation, application, hp. ratings, enclos- 
ures, dimensional data and suggested spe- 
cifications. Trumbull Electric Mfg. Co. 


MOLDED CERAMICS 1-17 


Characteristics of ceramic molded parts 
for electrical wiring, heating and other 
applications where resistance to electric- 
ity, heat, moisture, chemicals or weather- 
ing agents is encountered. Valuable as 
a reference to users of refractory, in- 
sulating and decorative porcelains. Star 
Porcelain Co. 


SPLIT-PHASE MOTORS 1-18 


What they are, why used, what they will 
drive, how they are built to give depend- 
able service, how they are mounted and 
why they are quiet operating are topics 
covered in describing split-phase motors 
of 4% to % hp. General Electric Co. 


NISA ACTIVITIES 1-19 


Information about the National Industrial 
Service Association—who is eligible for 
membership, its principal objectives, local 
chapters, administrative body, activities, 
committees and boards. National Indus- 
trial Service Assn., Inc. 


CAPACITOR SERVICING 1-20 


How servicing operations and replace- 
ments for condenser units in capacitor 
type motors may be expedited. Two new 
items offer coordinated replacement aids. 
Cornell-Dubilier Electric Corp. 
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Advantages of short-center, pivoted motor 
leather belt drives; facts regarding their 
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operating efficiency, belt life, compara- 
tive drive costs; standard pulley dia- 
meters and motor belt speeds; basic hp. 
and drive selection tables; list prices. 
Typical installations cited. American 
Leather Belting Assn. 


MOTOR-ARBORS 1-29 


Various forms and types of precision, 
motor-driven arbors available for a wide 
variety of applications. Ball bearings are 
mounted to prevent end play of arbor and 
all rotating parts are dynamically bal- 
anced. S. A. Woods Machine Co. 


INERT ALLOY 1-23 


Physical properties, fabrication charac- 
teristics and available forms of nickel- 
chromium base alloys for application 
where unusual corrosion resistance, high 
strength, machinability and ability to re- 
sist erosion are needed in one product. 
Burgess-Parr Co. 


SMALL MOTORS 1-24 


Performance and price data on a com- 
plete line of stock motors of 5 hp. and 
smaller. Correct motor selection is facil- 
itated by general descriptions and uses 
of repulsion-induction, capacitor, split- 
phase, polyphase and dc. motors. Emer- 
son Electric Mfg. Co. 


VARIABLE DRIVE 1-25 


Application, suggestions and data as well 
as explanation of basic principles for new 
adjustable speed drive comprising an eddy 
current clutch and a standard constant 
speed ac. squirrel cage motor. Particu- 
larly suited to machine drives. Louis 
Allis Co. 


ALUMINUM PARTS 1-26 


Illustrating a variety of parts fabricated 
of aluminum by the impact-extrusion 
process or hot and cold pressing. Ac- 
companying data consists of advantages 
of these processes together with dimen- 
sional diagrams of the parts. Aluminum 
Co. of America. 
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SPEED REDUCERS 1-27 


Worm-helical speed reducers designed for 
continuous operation coupled direct to 
electric motors. Hp. rating tables, gen- 
eral dimensional and standard assembly 
diagrams, torque chart. W. A. Jones 
Foundry & Machine Co. 


ROTARY SWITCHES 1-28 


Construction and operating features, ap- 
plication and prices of instrument and 
control switches. Also diagrams of con- 
nections, switch developments and dimen- 
sions. In addition indicating lamps are 
briefly reviewed. Roller-Smith Co. 


INSULATED WIRES 1-29 


Specifications and test data on a com- 
plete line of asbestos-insulated electric 
range, appliance lead and permanent wave 
lead wires. Rockbestos Products Corp. 


AUTOMATIC CLUTCHES 1-30 


Features of an automatic industrial power 
drive clutch, which provides free-wheel- 
ing at slow speeds, cut-away views show- 
ing construction details, hp. curves and 
shaft size limits. Dawes Equipment, Inc. 


PLUGS AND SOCKETS 1-31 


Drawings showing dimensions of minia- 
ture sockets designed especially for hard- 
of-hearing aids and small plugs. Alden 
Products Co. 


BRONZE BEARINGS 1-32 


Bearings, plain and with various types 
of oil grooving, as well as bearing stock 
delineated as to quality, service, perform- 
ance and price with special emphasis 
upon electric motor bearings. Johnson 
Bronze Co. 


ZINC DIE CASTINGS 1-33 


Pictorial presentation of small tools and 
instruments for which zinc alloy die cast 
parts have been specified for strength, 
light weight, durability and economy. 
New Jersey Zinc Co. 


LAMINATED RESINOID 1-34 


Properties and uses of a uniformly dense, 
solid material produced by the applica- 
tion of heat and pressure to layers of 
resinoid-impregnated paper or fabric, and 
manufactured in sheets, rods and tubes. 
Synthane Corp. 


PUSH-BUTTONS 1-35 


One, two and three button stations for 
ac. and de. pilot circuits. Also units with 
water-tight case, for flush mounting, with 
rotary selector switch, or with safety 
latch. Westinghouse Electric & Mfg. Co. 
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Initial looseness is never caused by 
backward turning of the nut. It is 
caused by bolt stretch, wear of 
contacting surfaces, breakdown of 
rust, scale or paint. Unless the 
device has long range of action to 
maintain adequate pressure on the 
threads, it cannot compensate for 
these causes of initial looseness. 
Any device depending upon teeth 
biting into the bearing surfaces 
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A Mere Temporary 
“Biting Hold Is No Substitute 


for Bolt Tension Maintained 


by Long Range Live Action... 


reduces pressure on the threads-— 
the only means of keeping bolted 
parts tight. The more “bite” due 
to vibration—the less pressure on 
the threads. 

Thread pressures can be main- 
tained only by the long range live 
action of helical spring washers. 


SPRING WASHER INDUSTRY 
Wrigley Building ¢ Chicago, Ill. 
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MODERN ELECTRIC DRIVES USE 
Timken BEARINGS FOR 


POWER-SAVING AND STAMINA 





Timken Bearing Equipped steel rolling mill drive. 
These drives transmit thousands of horse power. 


THE SYMBOL FOR 

Ce ee TIMKEN Tapered Roller Bearings 
meet every bearing requirement in modern electric 
drives of all kinds—from the equipment used to oper- 
ate steel rolling mills to small motor-reducers furnishing 
power for light machinery. 


They not only eliminate friction with its attendant Y 
wear and power waste, but what is just as impor- / 
tant, provide assured protection against radial, thrust 


: Timken Bearing Equipped motorized speed reducer. and combined loads and hold moving parts in correct 
i i i | t oe ° 
Drives of this type deliver from 1/6 to 3 H.P and constant alignment. 


When armature shafts are mounted on TIMKEN Bear- " fai 
ings a longer lease of life is given to the entire motor, H TI 
lubrication is simplified and maintenance minimized. The pa 


TAPERED ROLLER BEARINGS same is true of the high and low speed shafts of gear ‘ L 


reduction units. } 
Manufacturers of TIMKEN Tapered Roller Bearings ° ° ° ° ° 
for automobiles, motor trucks, railroad cars and When buying electrically-driven equipment—any kind 
locomotives and all kinds of industrial machinery; i i ist) i 
Taint Aan Susch and Gaeta een —or new electric drives for existing machinery, make 
less Tubing; and TIMKEN Rock Bits. sure TIMKEN Bearings are used; you'll find it pays. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Here, too, has- recent progress allocated 


facilities and methods reviewed again. minute guide to the full-automatic result. 


When Motor Speeds Dominate Choices. When Your Product Calls For Delivery Of 
In approaching the drive problem in the A\ir. Startling changes in the engineering 
simplest way, one tries to find a motor that surfaces as well as in the materials of pre- 
will directly match with desired driven shaft fabricated fans, blowers and impellers call 


speeds. Here is how. for a review of what is new. 
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older, less efficient, and even uncertain limited operations in which time is the con- 
ways to the discard. The field of available trol element. Here will be an up-to-the 
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Best Salesman 


@ The 1940 paint spray air com- 
pressor pictured here was pro- 
duced of the same metal—by the 
same method—as the outmoded 
1932 unit. Eight years of practi- 
cal experience in the production 
and use of portable paint spray 
equipment has convinced this 
manufacturer that ZINC Alloy Die 
Castings present the most satis- 


factory method of production.* 


Every new application for ZINC 
Alloy Die Castings means a per- 
manent step forward for this 
versatile metaland method—be- 
cause, seldom, if ever, does the 
user revert to former materials 
or methods of manufacture. Can 
there be any stronger endorse- 
ment of the suitability of an 
engineering material? 

If you are not thoroughly in- 
formed on the physical and eco- 
nomic advantages offered with 
ZINC Alloy Die Cast parts, we 
suggest that you consult a com- 
mercial die caster—or write to 
The New dersey Zinc Company, 
160 Front Street, New York City. 


*With the exception of the motors, both the 
1932 and 1940 units are almost wholly com- 
posed of ZINC Alloy Die Cast parts. The 1932 
model is still being sold. 


The Research was done, the Alloys were developed, and most Die Castings are made with 
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Operating shaft loads must not exceed 
the ability of the motor to meet them. 
Operating temperatures must not go 
higher than the safe working limits of 
materials and parts. Operating condi- 
tions must not permit the machine to 
indulge in self-destruction. If all this— 
and more too—can be accomplished 
without interruption to machine function- 
ing, just so much the better. 


OMPLETE electrically-energized products call 
for protective devices which will be fully 
automatic. Thus a device which, when faulty 

functioning occurs, will immediately stop machine op- 
eration provides product protection in its simplest 
form but has the disadvantage of interrupting the pro- 
duction. A wider and more desirable form of protection 
is that in which the device acts constantly and automat- 
ically to control the undesirable conditions without 
shutting down the machine. 

A dual protection device is sometimes adopted that 
normally maintains continuous operation as above out- 
lined but, should this fail to act, a secondary protec- 
tion becomes effective to stop the machine and discon- 
tinue further production. 

Product protecting devices may, in general, be classed 
as: (a) those whose operation is a function of the 
motor load, (b) those which function with changes in 
temperature or humidity, (¢) those which are controlled 
by electronic or photoelectric tubes, and (d) those 
whose functioning is actuated mechanically. 

Protection by motor load. In the processing of 
certain goods, such as food stuffs, paints, and similar 
viscous mixtures, it is desirable that the batch shall be 
brought to a predetermined point of stiffness beyond 
which it cannot go without injury to the quality of the 
goods. The protection most generally employed for 
this class of work is similar to the familiar motor over- 
load protective device but it is so adjusted that it will 


PRODUCT PROTECTION DEVICES 
TYPE OF DEVICES — 





TYPE OF PROTECTION | ___RESPONSETO 


Thermal Relays Bimetallic Strip 
Thermal Relays Solder Pot 
Magnetic Relays 

Flexed Disk Thermostats 
Immersion Thermostats rent passes through the 
Insertion Thermostats 
Wall Thermostats 


Photostatic Relays - 


Motor Load Predetermined Motor Loads 
Temperature Changes in Temperature 

| Interruption of a Light Beam 

| Establishmert of a Light Beam | Photoelectric Relays 
Electronic Reflection of a Light Beam 


| Changes in Light Intensity 
| Electronic Timers. 
Mechanical Contact 


Mechanical Means 


The Vnucluct 
- Aud Its Jo€ 


Register Regulators 
| Photoelectric Relays 
Current Controllers 


| Limit Switches 





function at a given load which is below the overload 
point of the motor. The actual horsepower to perform 
this mixing at the desired maximum stiffness is deter- 
mined experimentally. The device is equipped with a 
relay, similar to the overload relay, but so adjusted 
that it will automatically cut off the current and dis- 
continue further mixing as soon as this predetermined 
load point is reached. This, essentially a process con- 
trol, also offers a basis for machine protection. 

Motor-load-actuated protective devices may be mag- 
netically or thermally operated. The magnetic type of 
protective device is essentially a circuit breaker which 
is suited to break the motor circuit whenever the de- 
termined load is reached, electrically. For this purpose 
the ordinary air circuit breaker may be used with sat- 
isfactory results although it is more common to tncor- 
porate a circuit breaking device as a part of the control 
equipment. In such case it acts as a pilot switch in 
that it does not break the motor circuit itself but only 
the pilot circuit to the holding coil of the starter or 
controller. As soon as this holding circuit is broken, 
the main contactors of the control automatically open 
and stop the motor. This method involves a consider- 
ably smaller device than if the separate motor line cir- 
cuit breaker is used. 

In the thermal type of protective device two forms 
are in common use for the operation of the contact 
breaker when a predetermined motor load is reached. 
These may be described as the bimetallic strip and 
solder pot types. They are basically the same as motor 
overload protection, as previously described, except 
that the heating element by which the breaker is caused 
to function is of a capacity to insure opening of the 
pilot circuit when the desired motor load is attained 
rather than when an overload is reached. 

In the bimetallic strip type of thermal protection, 
the contactors through which the holding circuit passes 
are held in normal position by a strip which is com- 
posed of two metals which 
are brazed together to form 
a single element. The two 
metals composing this strip 
have widely varying coeff- 
cientsof expansion. Aheater 
element is placed near this 
strip and, as the motor cur- 


heater element, the strip 
is heated. Due to the un- 
equal expansion of the two 
layers of the strip, this 
heating causes a distortion 
or curling of the strip as a 


Humidity - | Changes in Relative ‘Humidity. Humidistats whole. ()n attainment of 
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EMPERATURE -SENSITIVE 
devices may respond to 
(A) motor internal heating, B— 
temperature of liquid in process 
through bourdon tube oper- 
ation or (C) expanding bellows 
or (D) by ambient air conditions. 


a temperature depending on the heating elements, this 
distortion is sufficient to release a catch which breaks 
the holding circuit and thus stops the motor. 

In the solder pot type of protective device, the 
holding circuit is closed and contact maintained by a 
switch which is held in place by a ratchet mounted on 
a spindle. The spindle fits into a chamber filled with 
solder which, being normally solid, prevents the spin- 
dle and ratchet from rotating. The solder chamber 
is surrounded by a heater element which, at a prede- 
termined motor load, generates sufficient heat to melt 
the solder in the chamber or pot. As soon as the solder 
becomes liquid it permits the spindle with its ratchet 
to revolve and thus release the contacts which, in turn, 
open the holding circuit and cause the motor to shut 
down. 

The magnetic type may be practically the same as 
the conventional circuit breaker. A plunger, operating 
within a solenoid coil, may be restrained from imme- 
diate movement by a dash pot in a chamber containing 
a layer of oil. At a predetermined motor load the 
amount of current passing through the solenoid causes 
sufficient pull to raise the plunger beyond the restraint 
of the oil. The plunger then springs up rapidly, 
striking and opening a pair of contacts through which 
the holding current is passing. With the breaking of 
the holding circuit, the starter or controller opens and 
shuts down the motor. 
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While these types may be broadly integrated for 
protection within the product design, the thermal type 
is best used where the maximum operating current 
will remain fixed. Any change in this rating is made 
by the substitution of a different heat responsive heater 
unit but the change involves more or less mechanical 
work. The magnetic protector, on the other hand, is 
so constructed that it may readily be adjusted for dif- 
ferent loads. 

Protection by temperature-sensitive devices. 

While protection by motor load involves shutting down 
of the motor, protection by most thermal devices* is 
continuous and automatically operates to maintain, 
within close limits, the temperature at which the prod- 
uct may be most advantageously and non-hazardously 
worked. Such devices for this type of protection are 
actually temperature regulators and their design varies 
to a considerable extent with their use for maintain- 
ing temperatures in liquids or in air. 

The flexed disc type of control relies upon the tem- 
perature responsitivity of a bimetallic plate of metal to 
which control current contacts are affixed to open 
when high temperatures are reached and to close again 
when cooling has taken place. Thus this is not a non- 
interrupting protection. Such a thermal device is used 
within the frames of motors to operate in response to 
high temperatures from overloading of the motor or 
from other causes and they are also employed in flat 
irons, sterilizers, glue pots, vulcanizers and_ similar 
electrically heated devices for protection of the heating 
element and of the material to which heat is applied. 

During the operation of highly specialized, elec- 
trically-energized products it is necessary that prede- 
termined temperatures, conditions or limits should not 
be exceeded or lessened. Temperature regulators for 
liquids are provided with a bulb of copper or other 
metal, depending upon the nature of the liquid in 
which they are immersed. This bulb may be directly 
*See “How To Select Temperature Sensitive Controls,” 


ELECTRICAL MANUFACTURING, November 1935 and “For Con- 
trol of Heat or Cold,’ November 1938. 


ECTRONIC control of heavy duty boring mill 
drive responds to speed and work-size relation- 
mB ships so that constant cutting speeds are maintained 


regardless of work-diameter changes. 
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connected to the regulator or, if it is more convenient, 
it may be connected thereto by a flexible metallic tub- 
ing. The regulator is provided with a bellows or with 
a bourdon tube which actuates the switch by which the 
current to the heaters is regulated by “on” and “off” 
connections. The bulb, the bellows, and the flexible 
tubing, if used, is filled with a volatile liquid the ex- 
pansion or contraction of which corresponds immedi- 
ately to any change of temperature of the liquid in 
which the bulb is immersed. This change in volume 
of the volatile liquid is transmitted to the bellows or 
bourdon tube of the regulator which is constructed to 
turn on the heating current as soon as low tempera- 
ture is reached and to turn it off as soon as the maxi- 
mum is attained. Most regulators of this type have 
adjustments both for the desired temperature to be 
maintained and for the maximum and minimum limits. 

Thermostats for the maintenance of air temperatures 
most generally operate by the deflection of a bimetallic 
strip composed of two metals having a widely differing 
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HREE types of controls for electrically- 

energized products to protect through 

motor loads. Dotted lines show the open 
positions of control current contacts. 


coefficient of expansion which are solidly brazed to- 
gether. As the temperature of the air reaches the al- 
lowable maximum or minimum, the deflection of the 
strip makes contact in a control circuit to turn on or 
off the heaters. 

Controllers operating on the room thermostat prin- 
ciple are made to be inserted through the wall of a 
chamber or oven with the regulating dial on the out- 
side. This wall type of thermostat is used for com- 
paratively low temperatures, up to 85 or 100 deg. F., 
while the immersion type may be obtained for the con- 
trol of temperatures up to as high as 300 deg. F. For 
the high temperatures of industrial furnaces and steel 
treatment some form of pyrometer is employed. 

Since in many cases, the time element must be con- 
sidered, that is, the heating must not exceed a definite 
length of time, it is often advisable to supplement the 
thermostatic control with an electric timer so that the 
application of heat will cease if the high temperature 
persists beyond a specified time limit. 

Protection by electronic tubes. The almost un- 
limited and constantly increasing variety of uses that 
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are being made in the manufacturing of all kinds of 
products by the employment of the various types of 
electronic tubes* leads to the but little exaggerated 
statement that electronic tubes will do just about any- 
thing. To such an extent does this apply in the field 
of product protection that the scope of the present dis- 
cussion allows little more than the listing and illus- 
trating of some of the more important instances in 
which electronic tubes, both light-sensitive and current- 
controlling, are employed to protect the product. 

Of the various types of electronic tubes, the photo- 
electric or light-sensitive tube is adaptable to an ex- 
ceedingly wide variety of applications. By selective 
control, based upon the effect of any change in the 
quantity of light reflected from a surface, any defective 
or deformed parts, sheets or shapes are automatically 
thrown aside so that they will not enter into later pro- 
duction steps of the machine. 

A chemical manufacturer, for recovering a precipi- 
tate, passes light through a glass tube in the exhaust 
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from the precipitate tank. The presence of any cloudy 
material in this exhaust liquid immediately actuates 
the photoelectric cell which, in turn, causes a relay to 
function to stop the flow. 

A large bottling company, by an integrated photo- 
electric relay, automatically rejects all bottles coming 
from the washer that show any dirt, breakage, etc. 
Such defective bottles are immediately thrown out so 
that the output of the machine, in this case a beverage, 
is controlled and the machine function protected. 

In a large automobile factory, a photoelectric relay 
on each die of a multiple presst operates to protect 
this production machine. Should the press fail to 
eject one of the pieces, the press automatically shuts 
down until adjustment has been made. This applica- 
tion not only protects the pieces being manufactured 
from damage due to piling up in the press, but it also 
prevents damage to the dies or press by which serious 
loss of money and production would result. 

By the use of a photoelectric relay mounted on the 
beam of a batching scale, the electronic cell is em- 


*See “Electronic Controls—Will They Better Your Prod- 
uct?” ExecrricaL MANUFACTURING, March 1937. 

¢ This application was illustrated in “When Mounting Elec- 
tronic Controls,” August, 1939. 
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DURELY mechanical devices such as (A) this over-load, trip- 

free clutch offer a ready method of suspending some oper- 
ations until those affected internal operating functions of the 
machine may have been restored to permit full load pick-up. 
B—The free-wheeling clutch prevents reverse loading of the 
motor drive. C—Limit switches are useful protective devices. 


ployed tor the protection of the product output, com- 
posed of a mixture of various ingredients. This 
application operates to automatically trip as soon as the 
exact weight of the ingredients is reached so that a 
uniform mixture is insured. 

Photoelectric tubes are employed for the actuation 
of the cutters of machines for cutting to lengths of 
steel or other metal rods, for bag cutting and also for 
cutting to length of soft products which would be dam- 
aged by mechanical contact. This latter application is 
illustrated by a machine used in a soap factory. The 
soap, in long bars and still soft, is fed along to a cutter 
by which it is cut into pieces of a given length. For- 
merly the actuation of the cutter was effected by con- 
tact of the bar against a limit switch. This contact, 
however, produced an undesirable upending of the soft 
bar whenever it contacted the switch. In its place a 
photoelectric unit now provides a source of light 
which projects its beam across the feed table. As 
soon as the bar reaches the desired length it breaks 
this light beam which, in turn, actuates the cutter as 
was formerly done by the mechanical switch but now 
without any contact against the soft bar. 

In the manufacture of metal containers, such as cans, 
a primary protection of the output of the electrically- 
energized fabricating machine is the elimination from 
the steel plate used in their construction of small holes. 
In the rolling of tin-plate steel to an almost paper thin- 
ness some small holes are inevitable. Such holes may 
be too small to be readily seen, often less than one- 
third the size of a pin hole, yet they are too large to 
be covered over when the eventual tinning process is 
applied. The pin hole detector consists of a light 
source, a phototube housing, and a control unit. The 
light source is mounted above the moving strip and 
provides intense illumination over the full width of the 
strip by means of several overlapping line filament 
lamps and cylindrical lenses. The number of lamps 
used, of course, depends upon the width of the strip. 
The phototube housing, which is mounted below the 
strip, has a phototube for each lamp in the light source. 
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When a hole permits the light to pass to any of the 
phototubes, the tube current is amplified and actuates 
a solenoid-operated marking stylus by which an indi- 
cating mark is made upon the sheet. The defective 
sheet, after shearing, is then removed upon inspection. 

The photoelectric pyrometer is used for indicating 
the temperature of incandescent bodies and its opera- 
tion is based on the fact that a certain relation exists 
hetween the temperature of a hot body and the response 
of the phototube receiving radiant energy emanating 
from such a body. Such response, having been am- 
plified, is indicated on an instrument which is cali- 
brated to provide readings directly in degrees. The 
tube holder, mounted at the shape mill, scans the steel 
as it passes towards the rolls while the temperature 
indicator is placed in the roller’s “pulpit” immediately 
above the controls, thus enabling the operator to gov- 
ern the temperature of the steel before making a pass 
through the rolls. This application thus protects the 
mill stand and its output against the effects of working 
the steel at incorrect temperatures and also insures 
uniformity of the steel. 

A type of continuous output protection is used in a 
cement mill where the photoelectric pyrometer is 
mounted to “look” into the discharge end of the re- 
volving kiln. The speed of the kiln is varied to raise 
or lower the temperature as conditions demand. The 
close control thus afforded results in a better output. 

Electronic current control, as employed for the oper- 
ation of spot and seam welders, is widely used in air- 
craft, refrigerator, railway, and automobile manufac- 
turing. The accuracy of this type of control not only 
insures uniformity of product but has been found to 
result in a marked reduction of rejected parts. 

Current control by electronic tubes is also employed 
for operation of the motor controllers of direct cur- 
rent drives to maintain constant tension, as in wire 
drawing and reeling, and to maintain constant cutting 
speed of machine tools as the diameter of the work 
varies. With such protection on machine tools, both 
the machine and its motor are protected against in- 
jurious results which might arise from an excessive 
speed causing an undue overload. Also the cutting 
tool which, with the new high-speed steels, is run at 
its maximum speed is protected against injurious heat- 
ing and damage which would result should the maxi- 
mum allowable cutting speed be exceeded. 

(Continued on p. 70) 
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1939 IN FACTS AND FIGURES 


Spectacular emphasis upon the already-improved aspect of 1939 industrial 
activity came with the removal of war-or-peace uncertainties in September 
Last quarter results therefore affected the year as a whole most strongly 
and rapidly reversed the trends of 1938 leading in some activities, to 


NEW ORDERS—ELECTRICAL GOODS 
(Millions of Dollars) 
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gains over 1937. 


Responding to 
broad industry |} 
influences, new 
orders for elec- 
trical goods 
(Dept. of Comm.) 
exceeded last 
years by 32 per 
cent. 
Sweeping up- 
ward to exceed 
1938 by 9 per 
cent and topping 
1937, too, elec- 
tric power sales 
(EEl) reflected the 
general advance. 
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Every broad classification of goods produced by electrical 
manufacturers showed remarkable gains. Machine tool orders 
(Natl. Machine Tool Builders Assn. index, 1939 value as adj. 
by El. Mfg.) rose sharply to nearly double last year’s figure. 
Large appliance sales (refrigerators, washing machines, ranges, 
etc.) (El. Mfg.) up 29 per cent. Small appliance sales (irons, 
toasters, fans, etc.) (El. Mfg.) up from 1938 level less spec- 


tacularly, an increase of 6 per cent. Motor and generator 
orders received (Nema) gained well with an improvement of 
53 per cent. Transmission and distribution equipment index 
(Nema), reflecting the resumption of construction and major 
maintenance activities by the electric light and power com- 
panies, rose to 126, up 52 per cent. Thus, a broad recovery 
movement with special emphasis on heavy goods. 





























SALES RESUME UP-TREND FOR MAKERS | C 


REFRIGERATORS, WASHERS AND CLEANERS 
(Millions of Units) 


Refrigerator sales (Nema) failed to top the 1937 peak UNITS mare ] 
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but rose to an estimated total of 1,960,000 units. A 
gain over 1938 of 44 per cent. Washing machine ship- 25 





ments (Amer. Washer and lroner Mfrs. Assn.) esti- | REFRIGERATORS 
mated to total 1,450,000 units as compared with a | | u] 
1,140,000 last year, up 27 per cent. Vacuum cleaner ~ | WASHING MACHINES 
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estimated 5 per cent to total 1,370,000 units. 15 " ; Sx 7 
Pe WS 
~~ 
ji Ped 


aa VACUUM CLEANERS 


OIL BURNERS AND STOKERS 5\— _ 
(Thousands of Units) | 


L 
a 0'"7933. 1934. 1935 1936 1937 1938 1939 






















NE DETAILED study is required, of those numerous 





























100 : oe ail industry factors presented in the accompanying charts, 
om aie eco: = *tricallv-energized 

| = cain to indicate that the makers of electrically energizec 

yf STOKERS 7 products found 1939 to have been a year of greater improvement 

50 4 — + + + — for them than did industry in general. Several of the im- 
~~ portant products swept to new highs for recent years and 

———— | dl almost all came close at least to the records for 1937. The 

ot 1933 1934 1935 1 1036 1937 J 1938 * 1939 promise for 1940 is good. That some branches of general 


industry will be able to maintain their activity upon unprece- 
dentedly high levels and even close indeed to 100 per cent of 
productive capacity, as in the case of steel, is unlikely. But 
the general prospective is good and a major falling off seems 
somewhat less than reasonably probable. 

Of notable interest is the improvement which has taken place 
in the heavier type of goods. Due in part to war-time in- 
fluences, machine tool business rose so precipitously that the 
planned machine tool show to promote the products of this 


Small, domestic type mechanical stoker sales (Dept. of 
Commerce) rose 7 per cent to total 90,100 units but 
failed to equal 1937’s peak, while oil burner sales 
(Dept. of Commerce) totaled 215,000 units with a 55 
per cent gain and bettered their 1936-7 tops. 


industry group had to be abandoned and the National Machine 
WELDING SET SALES Tool Builders Association set up a new index of activity 
(Thousands of Units) since the old one could no longer be compiled upon the character 


of data available. The value which we have used for 1939 is 
an adjusted figure and represents an oriented relationship be- 
tween the old index of activity and the newer one. Steel, of 
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Almost as spectacular as some other participants in the 100 


rise were the sales of arc welding sets (Nema) which 
fell short of both 1936 and 1937 tops but gained, 80 
nevertheless, about 72 per cent. 


Employment and payrolls for electrical equipment 20 
industry (Bureau of Labor Statistics) show 8 per cent 


and 29 per cent gains as increased productive activity 0 
by those employed becomes sharply reflected. 1933 1934 1935 1936 1937 1938 1939 
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RANGES, WATER HEATERS AND IRONERS 
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1500 Heavy duty appliances where electrically generated 
heat is a primary factor of usefulness show excellent 
ie gains. Range sales (Nema) rose 22 per cent to an 
aa =o ———_——— — 400 estimated 326,000 total. Water heater sales (Nema) 
rose 30 per cent. lroners, increased slightly to a 

total of 115,000 units 
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US 300 
ts, course, was a shining example of concentrated improvement 
red and transmission and distribution equipment orders did well oo 
ent too among heavy goods. 
m- Employment and payrolls increased and in connection with = +— beams ES 
ind the indexes for the electrical equipment industry and for the 
‘he radio industry the conclusion seems valid that not only were | ee =.= aa amet 
ral more workers employed but their productivity became greater 1933 1934 1935 1936 1937 1938 (939 
ce- so that payrolls increased out of proportion to actual employ- With an estimated jump of 11 per cent over 1938, the 
of — : relatively steady sales of incandescent lamps regained 
3 ut Heavy duty appliances, drawing closer to the saturation most of the 1938 setback though still far shorty of 
ms point, denied any narrowing of markets by turning in an 1937's peak. 

excellent performance. A reversal of relative gains for oil 
ace burner and domestic stoker manufacturers appears to be a 
in- justifiable conclusion for the literally astounding progress of 
the the stoker manufacturers has not kept pace with oil burner 
is competition. 
on What of 1940? Prophecy is ever hazardous and the future RADIO SETS 
‘ity ever obscure. War-time influences and election year uncer- (Millions of Units) 
ter tainties add to the unpredictables. Nevertheless, 1940, if it 
) is held the level of the last quarter of 1939, would be an extraor- 
be- dinarily good year and it is hard to see how the totals for the 
of year ahead could be lower than for that just past. In other 


words, 1940 should be considerably better than 1939 and per- 
haps even approximate the pace of the past three months. 
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200 Production of radio sets showed marked improvement. 
EMPLOYMENT, 


An estimated total of 9,000,000 comfortably exceeds 
both 1936 and 1937 high points and adds 27 per 
160 cent increased volume to the revised figure for 1938. 











In the radio division employment and payrolls again 
40 reflected the greater productivity of the individual 

worker (Bureau of Labor Statistics) for while employ- 
0 ment increased by an estimated 33 per cent, payrolls 
1933. 1934 1935 1936 1937 1938 1939 rose nearly 37 per cent. 
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Most spectacular of all 
the industry performers, 
particularly as it re- 
flected activity in the 
long-dormant capital 
goods industries, steel 
ingot production (Amer 
lron & Steel Inst.) soared 


1936 1937 





1938 


sharply upward in the 
last quarter to exceed 
94 per cent of capacity 
in some weeks and set 
a yearly index figure of 
64.6 against 38.8 last 
year, representing a gain 
of 67 per cent. 


1939 


1940 —OFF TO A PROMISING START 


General business (El. 
Mfg.) as reflected in an 
integration of commonly 
accepted major indexes 
up 14 per cent toward 
1937 levels to indicate 
the possibility of an 
excellent 1940. 


Building construction (F. 
W. Dodge Corp.) re- 
sumed its forward tend- 
ency by rising 19 per 
cent to new _ highs. 


Automobile production 
(Federal Reserve Board), 
despite a major strike 
shut-down, set an index 
figure of 84 as compared 
with last year’s of 63. 


Freight movements (Fed- 
eral Reserve Board) dur- 
ing 1939 established an 
estimated 72.6 index 
figure, higher than last 
year but lower than 
1937, a gain over 1938 
of 17 per cent. 
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General manufacturing Board) bettered 1938 
indexes followed the by nearly 21 per cent. 
pattern of individual Factory employment and 


industry groups. Thus, 
manufacturing produc- 
tion (Federal Reserve 


payrolls (Bureau of 
Labor Statistics) each 
rose about 14 per cen’. 
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AUTIOUSLY sounding its every step and conservatively fac- 
¢- ing the future, industry leaves behind it a 1939 of some 
strange and contradictory aspects. War-borne though the well- 
sustained September-October rise may have been, it was the fear 
of war which allegedly held back business before that time. Sharp 
as has been the progress that resulted, this has not been accompanied 
by any appreciable tendency to overplay gains in the building up of 
either production schedules or inventories or even, in some cases, 
undertaking otherwise justifiable expansion programs. 

The promise of 1940 is a generous one. Three directly-preceding 
months with industry activities at a high level give a most interest- 
ing pace with which to start. The cautiousness which has thus far 
accompanied the rise has good implications and the evident alertness 
of manufacturers not only to new things but to the degree to which 
their products meet probable buyer acceptances is favorable too. 

There are notable evidences of increasing activity in the develop- 
ment of new products by makers of electrical goods. Some plans 
call not only for new designs or re-designs but for considerable 
broadening in lines of existing offerings. Industrial designers, for 
example, report an almost unprecedented volume of inquiries as to 
what can be done to make specific lines more acceptable market-wise. 
Suppliers of essential materials and parts are announcing new com- 
ponents for integration within complete products in appreciably 
increased volume. 

Against definitely favorable implications one may balance the 
ever-unpredictable influence of this most unpredictable of wars and 
the not to be neglected uncertainties of any presidential election 
year. Even so, the scales appear to be weighted on the side of 
sustained activities and 1940 should certainly be no less satisfactory 
for industry than was 1939. In fact, it should better its predecessor. 


VERYONE knows about the horse, the rider and the kingdom 
E successively lost for want of a horseshoe nail and neither en- 
gineer-designers nor product purchasers have any monopoly upon 
those hard-earned experiences that reveal vulnerable weaknesses in 
product details. To say that “The product properly designed for its 
useful function ought to be good enough and sound enough to 
adequately meet that development objective, and not much better’’ 
as we did, editorially, last month does not imply any relaxation in 
all justifiable efforts to make the product as a whole respond to a 
definite and specific level of performance and endurance. Quite the 
contrary. A “good product” is, nevertheless, not a ‘“‘too good one.” 

Points of vulnerability are many. When any otherwise excellent 
machine or appliance gathers dust in disuse or performs badly be- 
cause of the failure of the appliance cord, an essential assembly or 
fastening element, a switch that did not meet realistic service needs, 
a motor that was inadequate or a heating element that was im- 
properly installed, product prestige and the reputations of the makers 
suffer. “Good enough is best,” but, by all means make sure it is 


“good enough”. 





(COMPACT, easy to use, reliable and of rela- 
tively low cost the BL frequency meter is a re- 
flection of integrated engineering resourcefulness. 


In developing a modified heterodyne frequency 
meter (without a crystal oscillator) to take the 
place of more familiar heterodyne or absorp- 
tion types, the electronic engineers responsible 
for this design made some spectacular contri- 
butions to product improvement at the same 
time that they reduced over-all costs 
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ITH the many rapid advances of the radio 
art, there has been constantly brought to the 
fore the problem of accurate frequency 
measurement. It is often desired to know frequencies 
to extremely close tolerances, 0.01 per cent being quite 
commonly required and even greater tolerances being 
demanded for commercial broadcasting stations. En- 
gineers of the Browning Laboratories have made many 
investigations into this problem to develop not more 
accurate means than those already available, but means 
which could be produced at considerably less cost and 
therefore made available to a greater percentage of 
those interested in such measurement. 
With the stated requirements of the Federal Com- 
munications Commission going into effect last year 
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that amateur radio operators must have available a 
means independent of the transmitter for frequency 
measurement, the problem became one of even larger 
scope. At the time the design work was first under- 
taken on our new BL frequency meter, no means were 
commercially available for measuring frequencies on 
the amateur bands at a cost anywhere near that which 
the amateur could afford to pay. While no definite 
tolerances as to accuracy have been specified by the 
FCC, it was, none-the-less, desired to produce an in- 
strument of greatest possible accuracy in the price 
range of $30 to $40. The instrument to be described 
has an accuracy of 0.0005 per cent on many points on 
all of the amateur bands, including the ends of each, 
and an accuracy of 0.05 per cent at any desired point. 


A B 


UNDAMENT- 

AL circuit for 
model Q2FS 
heterodyne type 
without crystal 
control (A). 
Marked advan- 
tages over the 
absorption type 
of meter (B) or 
the more closely 
related hetero- 
dyne type with 
crystal control 
(C) have been 


realized. 
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REVIOUSLY, frequency measurement has taken 
one of two forms, that employing an absorption 


type instrument and that based upon a heterodyne type. 
The fundamentals of the absorption type meter are ex- 
ceedingly simple, as illustrated, and consist essentially 
of a tuned circuit with a means (such as a thermo- 
couple meter or, in the cruder type of instruments, a 


small lamp bulb) for indicating when the device is 
tuned to resonance with the circuit whose frequency 
it is desired to measure. The device operates on the 
principle that a tuned circuit brought close to another 
tuned circuit which is oscillating will extract power 
from the second circuit, causing a current to flow. At 
resonance this current is a maximum and this will be 
indicated by maximum reading of the thermo-couple 
meter or maximum brilliancy of the lamp bulb. The 
device employs a calibrated variable condenser, the set- 
tings of which can be interpreted in terms of frequency. 

There are several disadvantages to such a device. 
It requires a large amount of radio freqency power for 
its operation so that it is not practical for use with 


OMPLETE 


low powered oscillators. Sharp resonance readings 
are impossible, due to the broadening of the tuned cir- 
cuit by the indicating device. Errors are present, due 
to changes of reading with coupling to the circuit being 
measured. For the above reasons, the absorption type 
frequency monitor is useful only as a rough indication 
of frequency and can not be relied upon for frequency 
measurement under close tolerances. 

The second type of frequency meter, the heterodyne 
type, consists fundamentally of a stable oscillator 
whose frequency is accurately known. It is this gen- 
eral type which is employed in the design of the BL 
frequency meter, although many modifications over the 
simplest arrangements usable have been incorporated. 
The fundamental circuit of the heterodyne type fre- 
quency meter is likewise illustrated and is simply that 
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of a crystal oscillator whose frequency is usually made 
either 100 or 1000 ke. Often both frequencies are 
available by means of a suitable switching arrange- 


ment and a dual frequency crystal. The principle of 


operation employed in this type of device is the fact 
that when two radio frequencies close to each other are 


fed to a suitable detecting device, the “beat” or differ- 
ence frequency between them appears in the output of 
the device and may be fed to an audio amplifier and 
phones. As the two frequencies are adjusted to ex- 
act synchronism, the beat becomes lower and lower in 
frequency until finally no sound is heard when exact 
synchronism is obtained. Thus, in adjusting a trans- 
mitter frequency, zero beat is obtained with one of the 
harmonics of the frequency meter oscillator, and the 
exact frequency of the transmitter is known in this 
way. The heterodyne type frequency meter has the 
advantage of requiring practically no radio frequency 
power and of covering, by means of harmonics, a large 
frequency range. 

In the usual form, however, it has the disadvantage 


unit (A) as 

seen from below. B— 
Completed coil assembly. C— 
Top view of the complete unit. 





of depending for its accuracy on a crystal which, in 
amateur installations, is usually not maintained at con- 
stant temperature. It also requires a separate detector 
such as a radio receiver (which can give spurious re- 
sults if of the superheterodyne type due to beating with 
the local oscillator), and provides check points only 
every 100 kc. To overcome this last difficulty, a vari- 
able standard which oscillates in the broadcast range 
has been tried. This affords a means of checking its 
frequency with reliable broadcasting stations which are 
required by law to maintain their frequency within 50 
cycles of the assigned value and which are usually with- 
in 10 cycles. 

There is, also, the further disadvantage of produc- 
ing interference unless completely shielded, and in addi- 
tion, no band spread over the desired frequency ranges 
is possible. A 10 kc. multi-vibrator, locked to the 100 
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ke. oscillator has also been used to provide check points 
10 ke. apart. This necessitates counting beats from 
the nearest known 100 ke. check point and this, in 
addition to being a tedious procedure, introduces the 
possibility of error. 


NEW DESIGN ELIMINATES DISADVANTAGES 


ASIC to the new device is a standard 100 and 1000 

ke. oscillator (either available by throwing a switch) 
used in conjunction with three variable oscillators whose 
ranges are such that all of the amateur bands may be 
covered with complete band-spread. The purpose of 
the 100 and 1000 ke. oscillator is to accurately set (by 
the zero beat method) any of the three variable oscil- 
lators exactly on calibration at any point 100 ke. apart 
throughout their entire range. The calibration between 
check points on the dial then holds closer than can be 
read so that extremely high accuracy is obtainable. A 
270 deg. straight line frequency condenser is employed, 
thus allowing a scale length of about 7 in. on the in- 
nermost band. 

New single-ended tubes are used throughout and 
these present an extremely favorable appearance to the 
top chassis view as well as contributing materially to 
the electrical operation since the lead lengths can be 
kept at an absolute minimum. O6SK7 tubes are used 
for both the 100 and 1000 ke. standard and the variable 
oscillator. Three separate coil and trimmer condenser 
assemblies are used for the three variable oscillators, a 
common tuning condenser being switched to any one 
of the oscillators by means of suitable switches. 

The outputs of both the standard and the variable 
oscillators are fed to a self-contained 6SA7 mixer tube, 
the beat note appearing in the output circuit. A 25A7G 
acts as an audio amplifier and output tube as well as 
the power supply rectifier. 

In order to facilitate more accurate setting to zero 
heat than is possible by aural methods, a new feature 
not hitherto employed is incorporated. This consists 
of a 6U5 tuning eye tube which is connected in the out- 
put circuit of the audio amplifier. As zero beat be- 
tween the two oscillators is obtained, the iris of the eye 
will flicker at the difference frequency. When exact 
zero beat is obtained, the eye will completely open. In 
this way it is possible to actually count the number of 
cycles that the two circuits are apart. 

\n ac.-de. power supply is employed, a line-dropping 
resistor being used to keep as much heat as possible out 





URING as- 
sembly of 
the coils for the 
variable oscil- 
lator these units 
are held in a 
special wiring 
fixture (A) 
which speeds 
production. B 
—One of the 
standard 100- 
1000 kc. oscil- 
lators in its 
shield can. 








of the frequency monitor cabinet. In addition to a 
minimum of space required, the ac.-de. power supply 
has the advantage that better voltage regulation is ob- 
tained in that one element contributing to drop of 
voltage under load, namely the power transformer, is 
eliminated. A simple filter system consisting of a 1200 
ohm resistor by-passed on either side by 16 mfd. con- 
densers proves adequate. 

The use of an ac.-de. system with a metal cabinet 
makes necessary one precaution. The negative side of 
the power supply must not be conductively connected 
to the chassis. This is taken care of by using an in- 
sulated bus bar ground which is by-passed to the 
chassis by a 0.01 mfd. condenser to provide a path 
for the audio signal to the phones. In this way the 
cabinet may be grounded regardless of which way the 
power plug is inserted in the socket. The device is 
always used, however, with the plug so inserted that 
the bus bar ground is actually at ground potential as is 
the lower side of the ac. power line. This connection 
is easily determined since, if the plug is inserted incor- 
rectly, a much louder hum will appear in the phones. 
It might be mentioned in passing that, except for the 
appearance of this hum, the device operates in a per- 
fectly satisfactory manner with the plug inserted either 
way, and no danger whatsoever to the user is present. 

The operation of the device is briefly as follows: The 
dial is set to the check point which is nearest the fre- 
quency it is desired to measure (check points are pro- 
vided every 50 ke. on the dial). The 100 kc. oscillator 
is then turned on whereupon a beat note is heard in the 
phones if the dial is only slightly off calibration at this 
point. The variable oscillator is then adjusted exactly 


(Continued on p. 72) 


DMINISTRATION, engineering and fabrica- 
tion bring the new Browning Laboratories 
QFS standard oscillator to accomplishment. Here 
are President G. H. Browning, Chief Engineer 
F. J. Gaffney end Production Manager C. H. Day. 
BL-92FS on the drafting table. 
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Waking, The Yat 6ff Die -Chatings 


That the alert engineer-designer of the complete, electrically-ener- 





gized product is likely to use die cast parts wherever they will most 
eHectively demonstrate their advantages is to be expected*. But how 
to specify, design and correlate significant and inherent characteristics 
of such parts? That is what this review of fundamentals does for you. 


NGINEER-DESIGNERS who have decided to 
avail themselves of the economies and other bene- 
fits inherent in die castings, but who have had no 
experience in so doing, may lack facts as to what pro- 
cedure is best to follow. Indeed, even those with ex- 
perience in the design and purchasing of such castings 
do not always secure the best results, largely because 
they overlook certain basic considerations which should 
be kept in mind. There are few hard and fast rules 
to be followed, but much may be gained and certainly 
nothing can be lost by checking your current or pro- 
posed practice against the accumulated experience of 
others as to what should and should not be done. 
Relative merits of different types of die casting al- 
loys for specific product requirements have been pointed 
out previously in ELECTRICAL MANUFACTURING so 
that it is not necessary now to re-detail this phase of 
the matter. About three-quarters of all die castings 
produced are in zine alloy and at least an equal propor- 
tion of the remainder is in aluminum alloy. Other 
alloys, chiefly those based on copper or magnesium, 
are chosen when their special properties are regarded 
as essential; costs, in general, range for these above 
the zine and aluminum alloys. Die casters show cor- 
responding activities and often somewhat restricted 
facilities and experience so far as the less widely used 
alloys are concerned. It is thus apparent that cost con- 
* See also, in previous numbers of ELEctrRICAL MANUFACTUR- 
ING, “Which Alloys for Die-Cast Parts?”, June 1939; “Die- 


Castings and Your Product,” June 1938; and “Why You Will 
Use Die-Castings,” June 1937. 


siderations are largely controlling in the die casting 
business, as they are in other branches of the metal 
working industry. 

The most commonly used zine and aluminum alloys 
are covered by ASTM and SAE standard specifica- 
tions and extended experience makes it apparent that 
these may be followed to advantage. [specially in the 
case of zine alloys it is essential, for assurance of sat- 
isfactory performance, that the narrow limits as to 1m- 
purities be rigidly followed, as these limits were set 
for the best of reasons. By stipulating that either 
\STM or SAE specifications (which are identical) be 
followed in the case of zine alloys, and making sutt- 
able checks to insure that this is carried out, the pur- 
chaser can be assured that the best alloy practice is 
actually undertaken. 

Adherence to standard specifications in aluminum 
alloys is usually recommended also, but certain alloys 
are sometimes used to advantage for special purposes, 
which are not covered by specifications. As a rule, 
however, since the standard alloys are in more general 
use, it may increase costs without a compensating gain 
in other directions to depart from them. 

Tentative \STM standards for magnesium alloy die 
castings can he used safely, but optimum standardized 
practice has yet to be conclusively established for these 
relatively new and rapidly growing-in-importance al- 
loys so that some departures from the tentative stan- 
dards may often be well justified. There are no stan- 
dard specifications for brass die castings, as such, al- 
though some brass specifications standardized for 


CASTING LIMITS OF TYPICAL DIE CASTING ALLOYS 


| Base Metal 
Maximum weight of casting, Ib. 


Minimum wall thickness, large casting, in. 
Minimum wall thickness, small casting, in. 


Variation from drawing dimensions per in. of diam. of length, in. 


Cast threads, max. no. per in. external 


“Cast threads, max. no. per in. internal 


Cast holes, min. diameter, in. 
_Draft per inch of length or diam. of cores, in. 
Draft per inch of length or diam. of side walls in. 


*Depends on conditions. 


tAccording to one authority, commercial accuracy generally calls for limits on aluminum die castings of +0.0015 in. per in., 
but if necessary it is possible to maintain much closer limits on dimensions of 3 in. or more, after actual shrinkage of the casting 
has been determined. In some cases, the variation from the drawing on aluminum alloy die castings can be held within +0.001 
in. Small parts with a section thickness of 0.40 in. have been die cast in large quantities in aluminum alloy, and parts having 24 
threads per inch have also been die cast in aluminum. 

1Data on aluminum apply also in most cases to magnesium also, but maximum weight of castings in magnesium alloys produced 
to date is much below the maximum for aluminum. 









{Depends on depth of hole. 








Tin Lead Zinc |Aluminum'! Copper 
= } = | @ 18 ae 
1/16 | 1/16 1/16 | 0.085 | 0.195 
1/32* | 1/392 0.020 | 0.035 0.050 
0.001* | 0.001* | 0.001* | 0.009* | 0.003*. 
32 32 24 20 10 
32° — 32° 94 None None 
0.031¢ | 0.031+ 0.031t 3/39t | 3/16t 
None None 0.003 0.015t | 0.090 — 
0.0005 | 0.0005 | 0.005 0.010 0.020 


Where cheaper than tapping. 
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TYPICAL one-piece solution through die-casting of an 

otherwise more complicated part (A). This spur gear (all 
teeth not drawn in), having an integral hub with a hexagonal 
hole, a cam near the center and one near the periphery and 
two separate bosses for attaching other parts, if not die cast 
would have to be built up from separate parts or sand cast, 
in either event requiring considerable machine work not 
needed on the one-piece die casting. (B) Relatively sharp 
edges are no obstacle. On this radio grill the individual 
bars and along recesses and periphery yield a distinctive 


other purposes are sometimes followed, in making die 
casting alloys. It is therefore recommended that the 
prospective user work closely with the die caster in 
choosing the brass specification to be followed, partly 
because relative ease of casting may be more impor- 
tant and affect die life to a much greater extent than 
in alloys of lower melting point. 

In choosing from among the standardized alloys, a 
primary consideration is usually that they meet the 
particular set of physical requirements regarded as es- 
sential. It should be remembered, however, that die 
casters prefer, when possible, to restrict their practice 
to one or two alloys, as a rule, as this simplifies shop 
procedure and helps to minimize costs of production. 
Departures from the usual routine within a given shop 
are sometimes justified, providing the result gained 
cannot be secured by other means (always assuming 
that approved specifications are met) but the purchaser 


OUSING for gearing, an important die cast unit of an 
electric household washing machine (A). The triangular 
section or trough shape bottom with its ribbing and the flange 
around the edge of the opening greatly increase stiffness 
without materially increasing weight. Noteworthy also are 
the ribs at bosses, the cored opening between stiffening webs 
at the left end and the (black) steel inserts which support a 
motor (not shown) driving a worm which fits into the cored 
hole at upper right. Practically all openings are cored, bosses 
being provided for inserted bearings. (B) Motor housing 








appearance not readily secured in a stamping. Noteworthy 
also are the clean cut letters raised above a depressed panel 
which is enameled to contrast with raised and polished sur- 
faces which are plated. (C) Housing for a heater which, in 
the assembled unit, contains a motor driven fan. Generous 
fillets at most points and a fairly uniform section thickness are 
indicative of good design. Appearance is greatly improved 
by crowning and breeking up large surfaces with the stepped 
panels (top and bottom) and by carrying the grille bars 
backward as ribs along the sides as here illustrated. 


who requires the departure should make sure that the 
end sought is fully justified before insisting that this 
deviation be made. 

Perhaps no one consideration is quite so important 
in purchasing such parts as is that of choosing the 
die caster or die casters who are to produce them for 
you, as effective cooperation between purchaser and 
vendor is essential for best results. There should be, 
in addition, the closest possible understanding between 
purchaser and die caster from the inception of the de- 
sign until castings are delivered. Only in rare cases 
does the purchaser have the background of experience 
as to die castings and as to good and bad points in 
design which the experienced die caster possesses. By 
consulting with him when parts are being designed, 
both die cost and piece cost can be minimized. 

It is impossible, of course, to formulate an unvary- 
ing set of rules to govern completely the design of die 


die cast in one piece with cored recesses for brushes. By 
carrying the bosses surrounding the brush openings down to 
and flush with the flange where the die parting comes, under- 
cuts are avoided and only core pins (forming the brush holes) 
need be pulled, thus minimizing cost and complexity of die. 
(C) Insert having a knurled head to insure firm anchorage in the 
casting. The step at the head (which fits a corresponding 
recess in the die) helps to avoid flash which otherwise might 
flow along the stud and into the thread, and there interfere 
with applying a nut. 
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(COMPLEXITY yields readily when parts are die cast (A). 

This casting offers a good example. Here nearly all holes 
and recesses are cored, some being formed by main sections of 
the die and some by separate cores or slides, one of which 
produces the undercut marked “‘U"’. One angular hole which 
cannot be cored readily is spotted at ‘‘D’’, to facilitate drill- 
ing. The complexity of the casting necessitates marked changes 
in section thickness, but the cores and recesses minimize the 
number of points at which sections are necessarily thick. Two 
brass inserts, indicated by dotted lines and by the letters 
“A”, “B’, “C’, are used, one being shown separately. 
Letters indicate integral self rivets. (B) Hub for a rubber 


castings. It is feasible, however, to prepare a list of 
things which, in general, it is advisable to do, and an- 
other list of practices best avoided. Exceptions to 
these items are sometimes justified, but they may point 
the way and serve as a list against which to check a 
given design to see that no desirable economies are 
overlooked and that practices tending to increase costs 
without some compensating gain are avoided. Where 
feasible, sketches to illustrate the points made below 
are appended. 

It is well to remember that, although die castings 
often save a great deal of machine work, there are 
uncounted cases in which they require some machin- 
ing to hold required limits and to yield the kind of 
surface neeeded at particular points. In no case need 
much metal be removed, but there are numerous in- 
stances in which certain light machining not only gives 
results not obtainable otherwise, but sometimes intro- 
duces economies not secured if the die is unduly com- 


FLECTRIC horn with spiral passages cored in the two 

halves (A). One half has thirteen projecting integrally 
cast rivets which mate with an equal number of holes in the 
other half. In assembly, the two halves are placed in a die 
and the rivets are struck simultaneously to head them over and 
make a permanent and secure joint. (B) Cap with cored 
recess for a cylinder lock, constituting a relatively simple 
die casting, but one which could not be produced otherwise 





bladed electric fan and the dies used for piercing the blade 
slots in two operations. Although the blade holes could be 
cored, the cores would leave fins which would have to be 
punched out anyway, and, as the casting is in zinc alloy and 
quite thin, the holes are readily pierced in an arbor press. 
This makes it possible to simplify the casting die and thereby 
to minimize its cost. (C) Thermostat housing, showing ex- 
ternal ribs which not only help to stiffen the casting but are a 
factor in gaining improved appearance, as they tend to break 
up surfaces otherwise flat and “‘uninteresting’’. Crowned 
surfaces and “beads” result in producing highlights which 
catch the eye and give a fuller and more pleasing effect. 


plex with the idea of making it do the whole job. In 
such cases, among others, the advice of an experienced 
die caster may prove invaluable. 


RECOMMENDED PRACTICES IN DESIGN 


1—Designers should try to visualize the piece within 
a rigid die in which it is to be cast and from which it 
must, of course, be removed readily when cast. For 
low cost, the die should part, as a rule, in one plane, 
at right angles to the tie bars on which the movable 
portion slides. The widest part of the piece usually 
must come at the die parting to clear the die; other- 
wise a separate slide or slides, necessitating increased 
die cost, must be used. Any undercut on the outer 
surface of the casting will necessitate a separate slide, 
and cores or male parts of the die may not have un- 
dercuts without introducing other complexities in die 
construction. Sometimes the extra die parts are jus- 


with equal accuracy at so low a cost. The parting line of the 
die comes, of course, at the maximum diameter and so close to 
the serrated surface that any irregularities left where flash is 
trimmed away are not noticeable. (C) Cover for a watt-hour 
meter having wiring diagrams which, with accompanying 
letters and figures, are raised above the surface and cast 
thereon. Other lettering is raised above a recessed panel on 
the outside, formed with recessed lettering in the die. 
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tified, but if some alternative appears feasible, its cost 
should be investigated before the design takes final, and 
therefore relatively inflexible, form. 

2—Complex pieces and those which form housings 
or other external parts in an assembly can often be 
studied to best advantage from full size models, cut 
from wood or molded from clay. The cost of such 
models is likely to be offset by savings in die expense 
and a study of them is quite sure to reveal desirable 
changes not apparent from drawings and which, if left 
until die cast samples are available, would be prohibi- 
tive in cost. A model can be viewed from all angles 
and is not only likely to reveal desirable changes in ap- 
pearance, but may help also to simplify die design and 
minimize die cost. 

3—Assembly operations and considerable machine 
work can often be avoided by die casting in one piece, 
parts commonly made separately by other means. 
Gears, cams shafts with splines, pulleys or flanges 
often can be made in one piece. Housings may have 
integral hinge lugs and latches for doors, flanged 
openings for attaching other parts, bosses for support- 
ing internal parts, etc. Where separate die cast parts 
are required, several can often be produced in one die 
with a corresponding number of cavities, all filled si- 
multaneously in a single casting operation with corre- 
sponding production economy. 

4—Parts should be so designed that as many of the 
recesses and holes required can be formed by cores as 
is feasible without undue die expense. Holes or re- 
cesses with axes parallel to die motion (at right angles 
to die partings) can usually be produced by simple 
cores fixed in the main portions of the die and either 
made integral therewith or inserted. Holes not at 
right angles to the parting usually require movable 
cores or slides with positive operating mechanisms 
which tend to increase die costs, but these extra parts 
are often justified to attain types of construction not 
feasible otherwise at equal cost. Small holes can often 
be drilled more cheaply than they can be cored, espe- 
cially when coring comes at an odd angle or requires 
parts movable in the main portions of the die. If not 
cored, however, small holes can often be spotted to ad- 
vantage. Through cored holes, wherever placed, re- 
sult in the formation of flash, the removal of which 
may cost as much as drilling or punching the hole. 
For this reason, holes through thin sections are often 
punched in preference to coring; especially in the case 
of side holes. As slender cores are often easily bent, 
it is seldom feasible to use small core pins having a 
length exceeding three or four diameters. Pins which 
can be piloted at their outer ends can be somewhat 
longer than pins supported only at one end. In gen- 
eral, it is better to provide for coring out thick sections 
than to cast them solid, unless adjacent sections are of 
about equal thickness. (See table for minimum size of 
core pins considered feasible in casting practice. ) 

5—Best castings are usually produced when section 
thickness is as nearly uniform as conditions permit 
and, within certain limits, the thinner the section, the 
sounder the casting is likely to be. Where sections 
cannot be made uniform in thickness, abrupt changes 
in section thickness should be avoided as far as pos- 
sible, because thin sections cool more rapidly than 
thick ones and the resulting stresses set up may re- 
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sult in warpage or, in extreme cases, cracking. Nev- 
ertheless, many entirely successful die castings having 
wide variations in section thickness are produced. 
Thin sections are stronger in proportion to thickness 
than thick ones, besides being less subject to porosity, 
hence a hollow or channel section is preferable to a 
thick one of equal sectional area. Many die castings 
are produced with. sections thicker than necessary. 
Considerable weight can be saved by making sections 
as thin as strength considerations permit; an appar- 
ently obvious fact, but one often overlooked. (See 
table for minimum feasible thickness in different al- 
loys). Certain types of zine alloy die castings (which 
are quite ductile) can be cast hollow and subsequently 
formed in a stamping die to yield a closed section with 
a concealed joint, giving adequate strength together 
with the required feeling of solidity and resulting in 
considerable saving in weight and in metal. 
6—Although it is often feasible to produce die cast- 
ings with sharp corners and edges (sometimes giving 
a distinctive appearance not usually feasible in stamped 
parts) fillets are recommended, as in most other cast- 
ings, especially at inside edges. Such fillets yield a 
stronger casting and sometimes make for a smoother 
casting surface because of decreased turbulence in 
metal flow. The latter applies chiefly when the flow 
is across rather than parallel to the edge and thus de- 
pends in part on the locations of gates or runners 
through which the metal enters the die. Sharp exter- 
nai edges, sometimes favored by stylists on grilles and 
similar parts, are likely to make polishing and buffing 
more difficult and may result in buffing through plated 
surfaces at the edge unless special care is exercised. 
Generous fillets are especially recommended where 
thick and thin section join and are essential where 
»olishing and buffing must be done at an inside corner. 
7-—As flash occurs at die parting and where movable 
parts of dies are necessarily given some clearance ad- 
jacent to the casting cavity, and as such flash must be 


(Continued on p. 92) 


CASTING having three helical surfaces in recesses 

(A). The three “‘spokes’’ or gates at the center 
each have integral bosses against which push-out pins 
bear. These are cut away with the “‘spokes’’ by a 
punch which removes the flash, leaving the casting free 
of marks such as push-out pins would make if they bore 
on the casting proper. (B) Flash is often formed where 
two intersecting cores (a portion of one of which is 
shown above the vertical hole) come together. At 
right is part of a die cast horn bell. The annular 
internal groove, inside the bead, constitutes an under- 
cut and so must be machined, as, if formed by the core, 

the latter could not be withdrawn. 
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@ For cutting small, fine-pitch gears on 


a high production basis. 


@ Fine-Pitch Gear Shaper of the Fellows 
b Gear Shaper Company. 


' @ Maximum speed of 2,000 strokes a 


minute in normal output. 


@ Full automatic cycle; operator needs 
only to keep magazine loadedJand remove 


completed items. 


@ Simplified push button control of 4 
hp. geared-to-58 rpm. motor. 


i @ One of a complete line of tools in 


which appearance-design has been carefully 
planned. 
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@ Glimpses of the newest and best in 














































the broad field of electrically-energized 
products as engineers and designers 


make the most of technical progress. 
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Projecting the light in 
stead of diffusing it, by 
means of a device similar 
to an automobile head- 
light reflector this desk 
lamp gives the desired 
direction, controlled in- 
tensity and uniform 
illumination to the 
working surface. Base 
and shade are of plastic 
material, stem of alum 


inum 


Instead of comprising two units as previously, this 

electronic watch rate recorder is now contained in one 

compact assembly. Has improved watch pick-up, operat- 

ing lever making possible long and short recordings, 
and generator with a special temperature-compensated 
fork to eliminate preliminary heating. 


For strippit 


uous 


drive 

adjustmen 

wire is accomplished by turning 

a knob on the right side of the 
brush hood. 





Developed for use over a 
wide variety of small pro- 
duction and tool work 
this surface grinder is 
driven by four motors 
each connected to its in- 
lividual load. They are 
started by connecting 
lirectly across the line. 
Push button control 

wheel, chuck rotation and 
water pump. Feed con- 


trol is both automatic and 


g armature wire leads 
this machine is powered by a 14 

A new type contin- 
rubber belt, with a 
movable idler sheave, is used to 
two brushes. Brush 
for various sizes of 


] 


Adaptable to all commercial 
duplicating requirements, the 
operation of this machine may be 
continuous or intermittent. A 
one revolution clutch may be 
tripped by hand for the latter 
function. A toggle switch con- 
trols the 1/15 hp. motor which 
drives the machine. 
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by hand. 





Chief among the fea- 
tures of this combina- 
tion electric clock and 
radio are the automatic 
program _ pre-selector, 
submerged program dial 
and built-in loop an- 
tenna. The clock has 
all the usual features 
for accurate time keep- 
ing. Cabinet of bent 
wood walnut veneer. 


Kadette Radio 
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Embodying a new method of surface grinding this combin- 
ation unit head milling and broaching machine with one 
double vertical box head and disappearing broaching unit 
has two motors, one for driving hydraulic pump, the other 
for the spindle. Ram automatically draws back while 
work is rough milled, resuming cutting position just before 


return rapid traverse takes place. Shaving is accomplished 





at normal rapid traverse on return stroke Combination kitchen clock and door chime, 
sealed-in oil. The clock tells the time 
the chime gives signal for two doors. 
Easily attached to present wiring. Care- 
fully styled and finished in ivory, white 
The heart of this portable electronic arc or red. 
welder is a multiple tube polyphase mercury 
vapor rectifier unit. Can be used to weld 
with currents as low as 5 amp., and is said 
to weld sheets as thin as 0.010 in. Has the 
advantage of ac. and dc. welding. A hand 
wheel with dial provides fne adjustment of 
welding current. 
This compact, table 
phonograph has among 
its many features a 
silent, automatic mer- 
cury on-off switch for 
turntable motor, three- 
point high frequency 
tone control and 
damped pick-up 
=~ housed in tone arm. 
ina- i R¢ VM t 
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dial 4 
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ires i {llis-Chalmers Manufacturn 
ep- t j Acoustic Consultants 
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Hydraulically operated and controlled, this precision thread 
grinder has been developed for grinding threads up to 12 
in. diam. and 50 in. long, on work up to 115 in. between 
centers. The hydraulic backlash compensator automatic- 
ally operates at each reversal of work rotation and table 
travel in both directions. Ex-Cell-O 
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An endless steel tape acts as a sound carrier for 

this small magnetic sound recording machine 
adapted for students, speakers, singers, etc. 
Control panel consists of a volume control, 
amplifier motor switch, tuning dial (calibrated 
in seconds) and two connecting plugs, one for 
microphone, the other for recording and repro- 
ducing. Recording, reproducing and erasing 
processes are entirely automatic. 
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Novel Applications 


New uses for electrical energy are 

continually being developed. In 

every field the electrical way is 

becoming the way. The spread of . 

electrical manufacturing marks con: hee ee 
tinued advances in product progress important this com- 


bination ash __ tray, 
table and cooling unit 
is serviceable. Con- 
sists of an electric fan 
installed in the base of 
the table. Table top 
of laminated plastic. 
Photo courtesy of 


Bakelite Corp. 


aie ao : 
Powered by the 6 volt battery of the car whose 
ignition timing is to be tested, this stroboscopic light 
has been developed especially for automotive serv- 
icing. Micro-second, brilliant light makes flywheel peti hb Seu 
: ; f Sy %s nustrument 
marking distinctly visible at 


} 
I 
2 


ft. distance. 
Detection of radium or radioactive material may be 
gained with this instrument employing a counter tube 
coupled to a vacuum tube system. In the presence of 
such material the tube will allow pulses of current to 
flow. Each pulse is amplified electronically and fed to 
a “scaling” circuit. The scaled count serves to operate 
both mechanical counter and neon lamp simultaneously. 


To eliminate 
accuracies in measu 
photographic time 
posures this p 
instrument 
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‘“Service-Mike™ is a compact, multiple 

unit with four terminals which provides dial calibrated in 100 
capacities from 18.75 to 150 mfd. for use c An auxiliary 
in determining correct replacement contacts 
values for motor starting capacitors which er turns off 
**Test-Mike™ is a similar instrument but the light i 
with different capacity values selected alarm at 
by means of toggle switches and a pilot 


light for checking cut-out switch use 


Remove paint electrically. This 
paint burner is thermostatically 
controlled and made of aluminum 
Terminal con- 
ds through plastic 

feed cable and to C 
tanglement. Cable 
with special lock 


YnNector 
Nnecvor, 
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Free of restrictions and notably flexible is that 
field from which the engineer-designer may 
choose when seeking the correct resistor 
rheostat or resistance element for integra- 
tion within his complete electrically- ener- 
gized product. Whether to serve for 
operation, control, protection or heating 
there is a resistor-type available best suited 
for each specific product need 


OR both power and precision applications, resistors, 
covering a broad range of ohmic values and of 
current carrying capacity, can be made to serve a 

variety of functions. In power applications, resistors 
are used for limiting current during motor acceleration, 
for regulating motor speed, for plugging, for dynamic 
braking, for field discharge protectiton, and for reg- 
ulating coil strength. Where moderate current regula- 
tion is required, they are used for generator field con- 
trol, for battery charging, for lamp circuit dimming and 
for current adjustments in alarm and signal systems. 
Precision applications include such uses as voltage divid- 
ers, meter multipliers, volume controls, bias resistors 
and oscillation suppressors. In addition, most small 
domestic and industrial heating appliances, as well as 
many of the larger ones, are of the resistor type. 

The specific type of resistor to be used in power ap- 
plications will depend on such factors as the energy to 
be dissipated, current, voltage, space available, method 
of mounting and the temperature and humidity of the 
surrounding atmosphere. For precision applications, 
the important factors include the per cent tolerance, the 
accuracy and stability of the resistor, the amount of 
inductance or capacitance, the frequency of the circuit, 
amount of heat dissipation and ease of installation. 

For heavy motor starting and speed control service, 
cast iron resistor units, or grids, are generally em- 
ployed. These units are built with a wide range of 


current ratings, running from about 15 to 350 amp. By 
paralleling units, any desired current rating can be ob- 
tained. The resistance obtainable with a single grid 
varies from about 0.125 ohm for the grid of minimum 
cross section to 0.005 ohm or less for the larger sec- 
tions. Grids are usually mounted in groups on mica- 
insulated tie-rods which are suspended between steel 
end frames. The size of box thus formed and the num- 
ber of grids are usually standardized by individual 
manufacturers, so that any box purchased will fit the 
mounting of any other one. 


TO RESIST VIBRATION 


RODUCT applications subject to sudden jolts and 
vibration sometimes call for grids cast of a special 

alloy, but ribbon resistors are more common. Such 
materials, which may be chrome-nickel alloy, copper- 
nickel alloy or stainless steel, are shock-proof, corro- 
sion resistant, light in weight and compact. These are 
wound edgewise, either between insulated mounting 
supports or in a spiral form on tubular porcelain insu- 
lators. An assembly of either type may be mounted 
as part of the controller or made up in the form of a 
mill type box. 

For infrequent duty applications, where the resistor 
is in the circuit for only a second or two, the capacity 
can be determined on the basis of heat-absorbing ability 
only, and ventilation is not so important. With re- 
peated starts, however, where the resistor does not have 
time to cool fully, its ability to radiate heat to the sur- 
rounding atmosphere becomes the determining factor 
and the ventilation available is then of considerable im- 
portance. If grids are stacked closely together, venti- 
lation is reduced and more grids are required to dissi- 
pate a given amount of energy. Where several banks 
are stacked, one above the other, the dissipating capac- 
ity of the whole bank will be reduced since the heat 
of each one will affect the others. Some manufacturers 
recommend that frames should never be stacked more 


SERVICE CLASSIFICATION QWESTINGHOUSE-NEMA) TABLE 


Starting Torque in Per Cent of 
Per Cent 


Full Load Torque Resistor Classification Numbers Applying to Duty Cycles 
Full Load 


| Ac. Motors 30 Sec. | 5 Sec. | 10 Sec. | 15 Sec. | 15 Sec. | 15 Sec. | 15 Sec. | 

Current Dc. Motors Wound Rotor on out | on out | on out | on out | on out | on out} on out} Con- 

on First | Com- 4-Phase | 3-Phase | of each | of each | of each | of each | of each of each | of each | tinuous 
pound | Starting 90 Sec. | 60 Sec. | 45 Sec. | 30Sec.| Duty 


: = 
131 | 141 | 151 161 | 171 91 
50 132 | 142 | 152 162 172 
70 | tae | W423 153 | 163 173 
100 


| 

134 | 144 | 154 | 164 | 174 
150 | | 
| 


135 145 155 165 175 
900 or over 136 146 | 156 166 176 
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International Resistance Co. = : ’ ; . E 
MALL size, precision, wire wound resistor (A) Mfg. 
uitabdle where requirements call for unit of hig 
Suitable wh ts call F t of high 
accuracy. Long range, low power units (B) feature 
; ; ; resistance wire wound on textile core of small 
' than four high, and, when space is available, each frame diameter. Non-inductive, pie-wound, glass sealed 
should be separated from the next by approximately precision resistors (C) insure full rege tay 
; ‘ : . 5 i 
| the width of the end frame in order that ample heat, humidity and severe atmospheric conditions 
ventilation may be provided. | 
When correctly applied, grid and ribbon resistor ele- i 
ments will operate with an average temperature rise circuits from discharge voltage when the circuit is 
not exceeding 375 deg. C. Standard resistors, for opened, several types of field discharge resistors are 
starting and regulating the speed of motors, are rated available. Grid resistors are designed for either inter- 
in accordance with the Nema classification as shown in mittent or continuous duty. Intermittent types, used 4 
the accompanying table which is based on one manu- on large equipment, are connected into the circuit by fi 
facturer’s motors. a discharge clip on the knife switch and do not consume i 
To protect the insulation of direct current magnetic energy when the magnetic circuit is connected to the - 
4 
i 
RESISTOR TYPES TO MEET YOUR PRODUCT REQUIREMENTS 
Resistance p Cont. Overload | : 
of Range er Cent Rating Capacity Remarks Applications ; 
__ Resistor ___In Ohms Tolerance Watts Short Time | B i 
: ; Grid _ date 005 to.195 — 15 to 350 a. High Can withstand red heat. _ RP Pee ies Vee pe ee ea f 
a Ribbon _ : — _. = eR te bss. High _|Unbreakable. Withstands vibration. : 
> |MillTypeRheostats) i ee |250to2000a.|_ High Built up with cast iron grids. Large motor starting, speed contro! and 
so 4 — Wound 06 to 22 +10 be | — Classified as bare resistor. other severe service requirements. 
itreous | : 1000 ercent 
” Enameled _ | ee Dt y b. - aca sini 
Vitreous | + -.06to. ~—— | +5 to 10 | 1 to 240 200 - —~— 4s a te 
Enameled | 250,000, —— _ Percent _| Stable, low temp. coefficient. - bg heen ocpnaene in ey = 4 
i | Chrome Oxide 5 to +9 5 to High | Can withstand humidity, high Creui ar Ball % 5 Grid ny j 
| Coated 125,000 . 200 | temperatures and salt laden heh ’p 0a a ast an ri oe s in : 
i —€ | “to ~~ | Sto | 500. | atmospheres. Dividers a. ver 4 
B | Coated | _ 340,000 © ~_|__ 210 __|_ Percent : 4 
E Circular Plate .25 to — .26 a. to | Moderate | Crimped wire on insulated 
< _Rheostats ; 5000 200 a base with porcelain enamel. j 
S Circular Wire 10 to tan | Qto | Moderate | Porcelain or ceramic core. ie is 2 
= ; Rheostats ak, 10,000 wai 10 Ae 500 | | Winding may be tapered. i mee eee. ae. { 
Tubular 33 to a= | .09 a. to Low Wire wound on glazed porce- dl wendy ” { 
_Rheostats _|___ 42,200 : E | 26.44 _|__lain tube or on iron tube. 5 
Carbon Pile .001 to = | 200 to High | Give stepless current variation. 4 
Rheostats ___3000 © sos hae 2400 ull oe een i aie seas , 
Solid ia a +4 - 20 ~ 10to. | Low | Resistance value may be affect- 
Moulded _| 1,000,000 Meg. Seat ee : ___|_ed by age and humidity. 
Metallized | 10 to +5 to 90 4 to Low Hes metallic film on glass. | Radio Sets, Public Address Systems, High 
_ Filament |_—- 20,000 Meg. | ~~ Z 150 __Low noise level. | Frequency, X-Ray and Therapeutic Ma- 
Wire | 24 to +9 to 15 6 to Low On textile or ceramic core | chines, Signaling Equipment and Light 
2 Wound _10 Meg =i See ___|__moulded in composition. __ | Duty Control Equipment. 4 
a Flexible 4 to +5 16 to High Insulated with woven glass 
6 __Wire Wound 1600/in. __ = 5 - ___|__ fibre. On asbestos core. ; 
2 nee —— +410 to — High as oy element in Voltage Dropping Resistor in radio sets. 
v °°. : | ° 
« r ue: a 5 fae J é eee y cor 3 
Mice Card To +4 Depends on High Wound on mica card fitted | Where space is limited. Can be mounted ; 
_|___ 100,000 | __ _Mounting | __ _|__between two sheets of mica. to sub-panels without danger of shorts. 
Precision 10 to | .10 to M4 to Low High accuracy, minimum in- Meter Multipliers, Bias Resistors, Oscilla- ; 
Wire Wound 10 Meg. +9 90 | ductance and distributed ca- | tion Suppressors. 
pacity. | 
3 a a ilies ican 2 
Moulded Based on Temp., 5 to 12* High Moulded silicon carbide, in | Furnaces, Ovens and other ‘high tempera- 
] i Ses _Length, etc. _ 7 Kw./Sa. Ft La |__rod form. 7 nd | ture applications. wee 
| ~ | Glass Based on Temp., To 100 300 Use at red heat without Small Soldering Irons, Electric Marking 
| Pa _ Insulated ; Length, etc. _ 4 Percent | damage. Compact and flexible. _ Pencils, Hair Curlers, etc tie sy 
t Strip a Temp., High Insulated wire in metal sheath. Ranges, Immersion Units, Process Tanks. 
| | _— engt etc : . a . _ is eee Le a 
We Wire Based on Temp 2 to 5* High Light-gage alloy wire, usually Toasters, Percolators, Flat Irons, Waffle 
| 1 | = Length, etc es Kw Sa. Ft “ fae 5 eee ~ lrons, Permanent Waving Equipment. 
Hl | 5 Grid 1 to 3 Times | | Sate = | Continuous or intermittent | Protect direct current magnetic circuits 
| S a Value of Field __ | 640¢.__ ___|__duty. f from discharge voltage when circuit is 
; =a Ceramic Proportional | 1.5 a. to — Dense, non-porous ceramic opened. 
i <Q | Compound | to Voltage |. see compound 
| Oo , = were ji ~ a = ; 


* Adjacent to refractory surface a Rated in amperes 
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line. Continuous duty types are connected directly 
across the line behind the knife switch and are used 
where the wattage consumed by the discharge resistance 
is relatively low. An inorganic, non-porous, ceramic 
compound, furnished in block form and provided with 
an insulating base and terminals is also used as a con- 
tinuous duty discharge resistor. ‘This compound auto- 
matically changes from practically an insulator at nor- 
mal line voltage to a relatively good conductor when 
the applied voltage increases during the discharge of 


Westinghouse 





A RESISTORS in many forms serve as heating ele- 
ments. Such strip heaters (A) are designed to 

produce fast, economical heat at temperatures 
ranging from 750 to 1200 deg. F. Coiled wire 

B elements (B) are fully insulated and protected. 





a circuit. Because of its high resistance at normal volt- 
ages, the continuous watts loss for this type of resistor 
is quite low. 


PPLICATIONS such as small motor starting, field 

current regulation, lamp circuit dimming, battery 
charging, etc., need various types of rheostats. Cir- 
cular plate types have a base of soapstone or some 
other insulating material on which contact buttons are 
mounted. Resistance wire, crimped into wave form, is 
looped between the buttons and cemented into place. 
In another design, resistance wire is wound on a 
toroidal ceramic core embedded in vitreous enamel. 
Contact to the winding is obtained by means of a metal- 
graphite shoe which travels on the inside circumference 
of the toroidal ring. In another construction, resistance 
wire or ribbon is wound around a horseshoe-shaped 
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This large 


is 





Aerovox Corp. 


A DYUSTABLE type, wire 

wound, vitreous enam- 
eled resistors (A) available 
in 10 and 20 watt sizes. 
size vitreous 
enameled resistor (B) is 12 
in. long, 21% in. diam. and 
500 Watts. 


Ohmite Mfg. 


rated at 








porcelain core. Both the wound core and porcelain 
base, with the exception of the contact surface, are 
covered with vitreous enamel. 

Rheostats are generally constructed with a current 
rating which varies from point to point. Depending 
upon the type of circuit, the resistance between points 
may be uniform around the rheostat or may taper ac- 
cording to some particular design. Motor field rheo- 
stats, for example, are usually designed to give either 
equal speed changes per step or equal percentage 
changes of resistance per step. When the required wat- 
tage is beyond that of one unit, several rheostats may 
be used in series or parallel with their levers controlled 
by a common knob. A series arrangement is usually 
preferable, since, with rheostats in parallel, there is 
always the chance that, if one burns out, the others 
will be overloaded and all burn out before the trouble 
is corrected. There is also the danger that the levers 
may not be synchronized, causing some units to be 
loaded more than others. 

If stepless variation of current is required, as in the 
calibration of instruments, battery testing, photometry, 
electric heater or furnace regulation, a thin column of 
graphite discs may serve as a rheostat. In units of 
this type, the resistance of the column is varied by 
varying the pressure on the discs through a cam which 
gives equal resistance changes for equal movements of 
a control lever. When used for motor acceleration 
purposes, the column is finally short circuited by a 
copper to copper contact or by magnetic contactor 
depending upon the specific design. 

For dissipating small amounts of energy, vitreous 
enameled resistors have all around use. These units 
generally consist of a single winding running from 
one end to the other on a cylindrical porcelain or 
ceramic tube. A vitreous enamel coating holds the 
resistive element in place and provides a conducting 
path for the heat generated in the wire to the outside 
air. The arbitrary full rating of a vitreous enameled 
resistor is the load in watts which will produce 250 
deg. C. rise at the hottest spot of a two terminal 
resistor which is suspended in air at least one foot 
away from the nearest object. When the temperature 
of the surrounding air does not exceed 40 deg. C. this 
temperature rise is in accordance with Nema stand- 
ards. If resistor units are mounted in a small, enclosed 
space where air circulation is limited, a temperature 
rise of 250 deg. C. will be reached at a lower rating. 
Often, under such conditions, it is necessary to operate 
the resistors at half rating, or, where ventilation is 
extremely poor, at quarter rating. 

(Continued on p. 74) 



































































BY CORTICE H. HALL 


CHIEF ENGINEER, STOKER DIV. 
FAIRBANKS, MORSE & CO. 


Because no major electrically-energized product 
has shown more spectacular progress, merket- 
wise, in the past few years than the domestic coal 
stoker the story of an outstanding engineering- 
design accomplishment in making an already excel- 
lent product perform even better and yet with a 
reduced cost to the purchaser becomes a notable 


one. Appearance factors were improved, too. 


br An forevedd Vorfer mance. 


RIMARY among our objectives in designing the 

Fairbanks, Morse Model B bituminous coal burner 

for the 1939-40 season was increased economy in 
manufacture. At the same time, we also sought to 
improve the performance over earlier designs as well 
as to provide greater sales appeal. Thus, we were able 
(1) to decrease the selling price (by reason of the gain 
in manufacturing economy), (2) to definitely improve 
performance characteristics, and (3) through restyling, 
to prepare a product which would attract the favorable 
attention of prospective purchasers. All of these are 
contributing to a sales volume beyond our original 
expectations. 

Starting point for this re-design was our Model K 
which had proven highly successful for several years. 
For economy in tooling and for retaining the benefits 
of well-proved construction, we modified chiefly such 
elements as could be made to lower the cost without 
affecting performance or appearance. While there has 
been a radical change in appearance, the basic arrange- 
ment has remained the same, and alterations made 
through the substitution of several newly designed parts 
have yielded the desired economy in construction. 

In these stokers, both old and new models, coal is 
carried from the bottom of a hopper by means of a 
conveyor screw and is delivered to the retort in the 
heating plant or boiler where burning takes place. Air 
for combustion is furnished by a centrifugal fan 
mounted directly on the motor shaft, and is conducted 
to the base of the retort where it enters the fuel bed 
through air ports or tuyeres. An extension of the fan 
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views of the new 
Model B F-M. stoker 
a 9 capacities are 
available as indicated by 
the alternate fire-pot 
sections designated as 

B-50 and B-25 
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mounting on the motor carries a two-speed V-belt 
sheave to drive the gear case, which further reduces 
rotational speed to that required for the coal conveyor 
screw, or to 1% to 3 rpm. 


ENGINEERING FOR ECONOMIES 


EAR REDUCTION, in the earlier models, in- 

volved two pairs of worms and worm wheels all 
of which required rather expensive precision machine- 
ing. In addition, corresponding accuracy of mounting 
in the gear case was necessary, which, in turn, made 
it essential to machine the gear case within close limits 
and to use special care in assembling. All this re- 
sulted in a relatively high-cost unit which, although 
it performed well in service, did have a low mechanical 
efficiency so that the driving motor was larger than 
would have been necessary otherwise. It was decided, 
therefore, to design a new gear reducer to develop 
greater efficiency as well as allow further manufactur- 
ing economy. 

After experimenting with various designs, a new 
unit was developed, as illustrated. Here only spur 
gear and pinions are required for the four-step reduc- 
tion, not including that provided by the driving sheave 
mounted on the outside of the gear box and belted to 
the sheave on the motor shaft extension. A cut steel 
pinion on the driving sheave shaft meshes with a cut 
laminated phenolic gear with a bronze bushed steel 
pinion at its hub. This in turn meshes with a die cast 
manganese bronze gear having an integrally cast pin- 
ion at its hub. The latter pinion meshes with another 
and similar die cast gear and pinion, while a like third 
die cast gear meshes with the last mentioned pinion. 
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(COLLABORATING toward this re-design of the | 
Fairbanks, Morse bituminous coal burner were: 

C. David Hall, draftsman; Research Engineer Alvin 

R. Klaunn; Chief Draftsman S. C. Gebert and Chief H 

Engineer Cortice H. Hall. The latter is the author : 


of this engineering-design description. 
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The final pinion affords the last reduction and meshes 
with a sand cast alloy iron gear which has an elongated 
hub extending through the case containing a dust seal 
and terminates in a square which mates with a com- 
panion hole in the end of the screw conveyor. ‘This 
makes a compact, inexpensive and relatively efficient 
gear set, much smaller than its predecessor and much 
more efficient. Hence a smaller motor is adequate. 
All these, of course, promote economy in manufacture 
and lower selling price. 

All of the gears are enclosed in a case which is die 
cast in halves from zinc alloy. The only precision 
machining required is in the bearing holes. These holes 
are broached in a simple, but sturdy, fixture so that 
unusually close tolerances are maintained for bores 
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after. Mod- 
el B is notably 
better than 
Model K_ by 
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manufacturing 
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heat producing 
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and center distances; and provides at once a rapid and 
inexpensive operation. In the gear set only three shafts 
are required. That carrying the driving sheave and 
input pinion and rotating at highest speed, turns in two 
bronze bushings having graphite filled grooves. The 
secondary shaft is fixed, is pressed in place in the hous- 
ing and carries two of the die cast cluster gears. Only 
one ball bearing is required, and carries one end of the 
final drive shaft whose opposite end is pressed into the 
hub of the final drive gear. Since the latter rotates at 
only 1% to 3 rpm. the extended hub runs in a bearing 
provided by the metal of the case itself. 

All of the die cast gears and pinions are of manga- 
nese bronze for strength and wear resistance. As they 
are cast very close to finished size, all that is required 
to true the spur tooth contour is a light cut made by 
forcing the gear through a shaving die which removes 
about 0.0005 in. of metal from the tooth face and 
leaves smooth and accurately formed teeth, further re- 
ducing production cost. The remaining gears and 
pinions are cut in the usual way, and at relatively low 
cost, too, so that the entire assembly costs materially 
less than its predecessor. The latter assembly also had 


JANUARY 1940 





a die cast zine alloy case, but it had to be much larger 
and of thicker section and consequently cost more. All 
the gears run in a bath of oil and this, together with 
the use of a laminated phenolic gear in the first reduc- 
tion, makes for silence as well as for efficiency and 
long life. Six bolts hold the halves of the gear case 
together and three of these are continued through the 
wall of the hopper to serve as a means for locating 
and holding the case in place. The net result is a 
gear set which, besides being economical to manufac- 
ture and consequently low in cost, gives better per- 
formance than its predecessor. 

Below and at one side of the hopper is the 1/6 hp. 
split phase motor. This is carried in a cradle bolted 
to the hopper and involves a trunion mounting in rub- 
ber bushings to provide necessary resilience for silent 
operation. Mounted on the motor shaft is a sand cast 
aluminum fan rotor of the centrifugal type, which is 
light in weight and well balanced. A rotor die cast 





in zine alloy is under consideration and may yet be 
adopted if conditions are such as to warrant the die 
investment and to amortize this through savings in 
manufactured cost. It is necessary, however, to em- 
ploy two fan sizes, as the new stoker is built in two 
capacities to burn respectively 25 and 50 lbs. of coal 
per hour. This has made it necessary to employ two 
sizes of blower housings also, the smaller of these be- 
ing a drawn steel stamping and the larger one a zinc 
alloy die casting. The latter is quite remarkable in that 
it measures approximately 14x16 in. over all and is 
4% in. deep; yet it is cast with a section thickness av- 
eraging about 0.050 in. Hence the cast housing is lit- 
tle, if any, heavier than a stamped housing of the same 
over-all dimensions. The same housing was, in fact, 
estimated for stamping, but the die cost was about three 
times as great as for the die casting die and, although 
stamped piece cost figured somewhat lower, the shape 
which was easily die cast could not be drawn readily. 
Both sizes of housing are bolted against the flat ver- 
tical plate which forms one end of the hopper and have 
outlets through this plate into a galvanized sheet steel 


(Continued on p. 76) 





















Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 
















































MAGNETIC STARTER 


| Shock and tamper-proof, 
moisture - resisting and 
sturdily constructed 
throughout, this mag- 
netic starter is particu- 
larly applicable for ma- 
chine tool and allied 
industries, which re- 
| quire starters for Ffrac- 
tional hp. motors and 
motors up to 2 hp. to 
provide undervoltage 
protection and be elec- 
trically interlocked with 
others. Consists essen- 


' tially of a’three- or four- 
F pole contactor with two 
hand or automatic reset 
overload relays. Trum- 
buii Electric Mfg. Co., 
Plainville, Conn. 





FLOAT SWITCH 


Lever-operated float switch de- 
signed particularly for use with 
sump pumps. Rated at 1 hp., 110 
or 290 volts, ac.; 4% hp., 115 or 
230 volts, dc. Positive wiping 
action on contacts eliminates 
effects of pitting and burning. 
Single-pole, double-break con- 
tact structure adds to long life. 


Square D Co., Detroit, Mich. 


SOLENOID VALVE 


With a new sglass-insu- 
lated solenoid devel- 
oped to withstand high 
temperatures, this valve 
is designed for up to 
950 Ib. steam pressures. 
A coil shield helps to 
dissipate the heat. 
Available in screwed 
end, globe or angle 
styles in 4 to 3 in. 
| Hoppe Engineering 
\ Co., Indianapolis, Ind. 
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BUSINESS MACHINE MOTOR 


Quietness in operation is here assured by 
specially selected carbon brushes, dynami- 
cally balanced armatures and precision design 
throughout. Oil is fed to phosphor bronze 
bearings by means of a felt wick. Construc- 
tion permits mounting in any shaft position. 
Black crinkle finish is applied to the cast-iron 
housing. Designed for business machine 
service but applicable to various other light 
duty applications. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


CARTRIDGE UNIT 


Self-aligning, ball bearing cart- 
ridge unit, for integration 
within machinery designs, is 2 
effectively sealed against all : 
foreign materials and retains ; 
lubricant. Being assembled 
without pressure, wear or : 
glazing of felts is avoided. ; 
Mis-alignment of shaft cannot e 
interfere with effectiveness of 
seal. Stephens-Adamson Mfg. 
Co., Aurora, Ill. 





POWER RESISTORS 


Fibre glass cores and 
braided coverings pro- 
vide extreme flexibility 
in these tiny power re- 
sistors Which are cap- 
able of standing several 
hundred per cent more 
load than earlier flexible 
units. May be operated 
at temperatures up to 
1000 deg. F., or glow- 
ing red, without char- 
ring, burning or de- 
terioration. Clarostat | 
Mfg. Co., 285 N. 6 St., | 
Brooklyn, N. Y. 
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to 115 volt circuits. 
Furnished with sec- 
ondary lead wires or 
binding posts. Inter- 
mittent duty rating is 
15 volt-amp. Units 
available with stand- 
ard mounting feet, or 
on round or square 
outlet box covers. 
Jefferson Electric 
Co., Bellwood, Ill. 


STATIC | 
ELIMINATOR 
Tiny, inexpensive static 
eliminator for electric- 
ally-driven office ma- 
chines consists of a 
> power unit and ametal 
encased static bar 5¢ 
in. diam. The high volt- 
age lead and an at- 
tachment cord are 
| brought out of the 
power unit and a 
ground wire is at- 
© tached to the side of MIDGET CONDENSER 
the plug. Carries an Incorporating standard dry electrolytic 
exceptional voltage for sections, this small size, prong-base unit 
Fa static eliminating is widely applicable for compact as- 
> system and current out- semblies and replacements. Mounting 
© put is so small as to prongs slip into an elliptic fibre support- 
minimize all contact ing washer or metal washer riveted or 
hazards. Simco Co., eyeleted on chassis and bent over. Ter- 
4929 York Ave., Phil- minal lugs slip through hole in washer for 
adelphia, Pa. soldered connections. Aerovox Corp., 
New Bedford, Mass. 
CHIME 
TRANSFORMER 
New series of chime 
GEAR-MOTOR transformers with 12 
Precision-built, small gear-motor with and . volt second- 
internal parts compactly arranged for ee ee Seen : 


maximum energy output at low speed. 

Spur gear train integral with motor which 

is of the single value capacitor type; 

standard output speeds 1, 2 or 60 rpm. 

Holtzer-Cabot Electric Co., 125 Amory 
St., Boston, Mass. 





MULTI-BREAKER 1 


Tamper-proof, factory 
calibrated and sealed 
so that the intended 
and proper capacity 
cannot be exceeded, 
this two-pole, 100 amp. 
multi-breaker is trip- 
free and cannot be held 
closed on a short cir- 
cuit or overload. In- 
dicating handle shows 
clearly whether breaker 
is on, of or tripped. 
Square D Co., Detroit, 
Mich. 





SWITCH 
ACTUATOR ett! 
Complete roller lever 
actuator for use in 
conjunction with reg- 
ular and metal-clad, 
} small travel switches is 
easily attached and 
adjusted. Operating 
ratio is about 8 to 1. 
Oilless bearings are 
used hreuubent. 
Micro Switch Corp., 
Freeport, Ill. 
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Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 





PILOT LIGHT ASSEMBLY 


Accommodates a 14 watt 
neon candelabra screw 
base lamp or a 4 watt 
double contact bayonet 
base neon one. Can also 
be furnished for 6, 12 and 
110 volt double-contact 
bayonet bases for use in 
applications where vibra- 
tion might have a tendency 
to loosen the indicating 
lamp. Dial Light Co. of 
America, Inc., 134 Liberty 
St., New York, N. Y. 








ELECTRICAL & MECHANICAL PARTS 


ELECTRONIC 
SWITCH 


For thermostats, limit 
switches and other 
devices that require 
low contact pressure 
or a limited move- 
ment, this electronic 
switch is designed to 
preventfarcing and 
welding of contacts. 








DUAL CONDENSERS 


Tubular electrolytic condensers in dual units with a 
common negative lead and polarity clearly marked. 
Supplied with sturdy mounting straps for firm 
attachment to chassis with single mounting screw. 
Available in voltage ratings of 25, 50, 150, 250 


Amount of current and 450 dc. Special wax-sealed tube ends pro- 


required in the grid 


circuit is about 1 leads. 


microampere which 
controls milliamperes 
in the plate circuit 
and operates the re- 
lay. United Cine- 
phone Corp., 43-37 
33rd St., Long Island 
City, N. Y. 


SLIDE’SWITCHES 
Single-pole _— single-throw 
and double-pole double- 
throw, on-off switches, 
available with or without 
terminal enclosures, for 
handling small power cir- 
cuits on varied applica- 
tions. May be provided 
with a metal cover and 
insulating liner for protec- 
tion against shock where 
switch is installed in ex- 
posed places. Supplied 
for rivet mounting. Stack- 
pole Carbon Co., St. 
Marys, Pa. 





vide protection against moisture and a firm bed for 
Cornell-Dubilier Electric Corp., 1032 
Hamilton Blvd., South Plainfield, N. J. 


REPEAT CYCLE TIMER 


Especially developed 
for use on ac. to (a) 
alternately close and 
open one or two cir- 
cuits continuously at any 
pre-set operating inter- 
val, (6) close or open a 
single one after any 
pre-set operating inter- 
val and stop, ready to 
repeat operating cycle 
upon reclosure of a 
starting switch. Among 
its features are a variety 
of time ranges and a 
snap-acting switch 
mechanism. : 
Cramer Co., Inc., Cen- 
terbrook, Conn. 


VACUUM RELAY 
Comprising a snap-action 
thermostat disc actuated by 
a low wattage heater ele- 
ment, this thermal delay 
vacuum relay is available in 
6 and 115 volt heater 
models with contacts either 
normally open or closed. 
Contacts and heaters 
mounted in vacuum provide 
long life and trouble-free 
operation. Five watts will 
control one kw. with 30 
sec. delay. James Millen 
Mfg. Co., Inc., 150 Ex- 
change St., Malden, Mass. 
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SLOTTED-HEAD SCREWS 
With double-slotted heads, 


the slots tapering oft from 
the high point in the center 


devices can be inserted on 
a 17 deg. angle. They 
have four points of contact 
and the slots hold into the 








land Screw Co., 44 Farns- 
worth St., Boston, Mass. 












































DRY ELECTROLYTIC 





CAPACITOR 
Features low contact resistance, 
improved __r.f. __ characteristics, 





thorough sealing, freedom from 
the cause of intermittents and self- 
closing rubber vent. The base is 
of molded soft rubber through 
which all terminals are brought 
and sealed under compression. 
Solar Mfg. Corp., Bayonne, N. J. 





Drawn 
Seamless 


Can 


Send fed washer or gasket to soften or disintegrate 
Anode Riser from frictional heat. Synthetic rubber here 
—— increases the inherent oil-retaining proper- 
by Half ties of felt and the laminations add strength 
Capacitor . Skeet to the washer wall, thus effecting a saving 
Section ~as rm Solidly in washer thickness. Felters Co., Inc., 210 
Fastened South St., Boston, Mass. 


DIP PROCESS OF FINISHING CASTINGS 
developed to reduce mechanical finishing 
one Ring costs in the foundry and help to minimize 
Part of ‘ the expenditure for finishing materials. 
a Solder ae . Applied only in conjunction with wrinkle 
ae finishes, the method calls for (1) dipping the 
casting in a thin solution of wrinkle finish; 
(2) racking the casting to collect the surplus 
paint and give the finish an opportunity to 
set; (3) spraying the casting with a minimum 
of waste. The baking operation which 
follows produces the wrinkle effects which 
conceal small surface flaws. Additional 
results achieved include doubled produc- 
tion and elimination of rejects. New 
Wrinkle, Inc., Dayton, Ohio. 


Rubber Base q Leak-proof 


Mountin ( Compression 
9 Pp 





AND THERE ARE ALSO— 


CERAMIC-INSULATED, WIRE-WWOUND 
RESISTORS applicable to a wide range of 
uses, such as motor starters and relays, 
photoelectric safety and counting devices, 
etc. For compactness, axial terminal wires 
are used and endbands are eliminated thus 
permitting greater effective winding space 
for a given core length. Of specially 


TWO NEW PLASTIC FINISHES. One 
enamel finish, designed to provide thorough 
adhesion to the hard surface of plastics, 
withstands severe abrasion and impact with- 


EQUIPMENT, MATERIALS, FINISHES 





ENCLOSED MOTOR 


Conforming to modern styl- 
ing trends with an all-steel 
housing which substantially 
to the edge, these fastening reduces weight of the 
complete unit, this totally 
enclosed, fan-cooled mo- 
tor is especially designed 
for machine tool perform- 
screw driver. New Eng- ance. Sizes 
4 to 100 hp. Howell 
Electric Motors Co., 
Howell, Mich. 


developed tough porcelain, the core has a 
large radiating surface on inside and out- 
side. After winding, the wire is covered 
with a tough baked-on ceramic coating 
which resists heat, moisture and vibration. 
Standard units are from 5 to 20 watts in a 
range of resistance values. Ohio Carbon 
Co., 12508 Berea Road, Cleveland, Ohio. 


OIL SEAL for machinery combining layers 
of felt and synthetic rubber in various thick- 
nesses depending upon the severity of service 
requirements. The low heat conductivity 
felt, as here used, reduces the tendency of 
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out marring or chipping. Another finish, 
which contains opalescent particles, can be 
baked without occurrence of flooding. 
Adheres to virtually all plastics. Sherwin- 
Williams Co., 101 Prospect Ave., N.W., 
Cleveland, Ohio. 


VIBRATION DAMPENER BUSHING for 
incorporation in grinding wheels requires 
no changes in existing equipment and in- 
creases grinding wheel life. Machine 
maintenance costs are reduced and a better 
grinding finish is obtained. Increased 
operator efficiency, minimum vibration and 


BETTER 


range from 


FASTENING DEVICE 


To fasten metal parts without access to 
opposite side of an assembly, this 
tubular-like formation of spring steel 
provides a double locking device. 
Assembly consists of inserting the 
clips into holes and the studs into the 
clips. When the stud is pushed com- 
pletely home, as shown in the upper 
cut, the clip is fully expanded and the 
curled-in end of the speed clip bites 
into the stud to lock it securely. 
Available in permanent locking, re- 
movable locking or slideable grip 
types. Tinnerman Products, Inc., 
2042 Fulton Road, Cleveland, Ohio. 


less fatigue are also made possible with this 
new resilient mounting. Manhattan Rubber 
Mfg. Div. of Raybestos-Manhattan, Inc., 
Passaic, N. J. 


LIQUID COATING protects steel, brass, 
aluminum and other metals from rust and 
corrosion. It is easily applied by dipping, 
brushing or spraying and covers objects 
completely with a thin, tough film. It dries 
hard in a short time. May also be used as a 
bond or priming coat for paint and enamel. 
Estox Products Co., 151 Brewery St., New 
Haven, Conn. 


FLEXIBLE TUBING made of glass yarns plus 
a protective coating meets exacting demands. 
It possesses high dielectric value, uniformity 
and long life characteristics; resists moisture, 
heat and acids. Anchor Webbing Co., 
Pawtucket, R. |. 


POROUS BRONZE RETAINERS incorpor- 
ated in ball bearings hold and slowly feed 
sufficient oil to lubricate the bearing through- 
out its entire life. Fabricated from a strong, 
die-pressed bronze, its porous structure 
forms a reservoir for the retention of as 
much as 25 per cent of its volume of oil. 
For applications that are inaccessible or 
subject to sub-zero temperatures. Fafnir 
Bearing Co., New Britain, Conn. 


LOW-BAKE FINISH for metal products 
offers excellent qualities of resistance, 
durability, film hardness, flexibility, lustre 
and adhesion. It is extremely tough and 
resists common deteriorants, chipping and 
scratching. Its low-temperature speed- 
baking schedules permit its use in conven- 
tional ovens. Ault & Wiborg Corp., 75 
Varick St., New York, N. Y. 
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TO PROTECT THE PRODUCT 


(Continued from p. 44) 


Photoelectric tubes are employed on many types of 
reciprocating machines, such as punches, shears, paper 
cutters, and tools of a similar nature, to provide what 
is really a triple form of protection*. The machine 
itself is protected against operation at any time when 
the material upon which the work is to be performed 
is not completely set for the machine to function. At 
the same time the material itself, upon which the ma- 
chine is to work, is protected against damage which 
would result if the machine were to operate either be- 
fore or after the material is in its proper place. And, 
as a third but important protection, the application of 
such tubes protects the workman since the machine 
cannot function while his hands, or any part of his 
body, is within the machine or at any position in which 
he would be injured when machine operation takes 
place. 

In some cases this protection is accomplished with 
a single photoelectric tube and light source. This, how- 
ever, provides only a comparatively limited ray of light 
which must be intercepted to prevent machine oper- 
ation. A later form of such protective device uses 
three tubes upon which a broad curtain of light is con- 
centrated by three lenses which butt directly against 
each other so that interruption of the full flow of light 
at any point in the curtain causes functioning of one 
or more of the tubes by which the protective relay is 
actuated. 

Protection by mechanically operated devices. 
Protection of the machine against injury may at times 
he obtained by the use of mechanical devices which, 
operating in conjunction with the electrical elements 
of the product design, offer the desired protection and 
also insure increased uniformity of the product out- 
put and reduce wastage. This protection often takes 
the form of a limit switch* against which the product 
itself, or an actuating element, comes in contact with 


*See, “Where Electron Tubes Make Better Products,” 
January 1939. 

* See, “When Travel of Machine Parts Must Offer Control 
Impulses,” November 1939. 
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a switch the opening of which stops the machine at a 
predetermined point. The use of such protection 1s 
familiar on such tools as planers where limit switches 
prevent overtravel of the work bed which would re- 
sult in injury to the product. Limit switches are also 
used on elevators, hoists and similar machines to pro- 
tect the product, the elevator or the hoist, from dam- 
ages which would result from over running of the 
cable. In such applications the limit switches are actu- 
ated by a traveling nut on a lead screw. This nut is 
brought into contact, and functions to open the circuit 
switches, as either end of the allowable travel is reached. 

A less familiar application is illustrated in the use of 
a mercury limit switch as installed on a spinning frame 
to control the amount of yarn wound on the bobbins. 
When the bobbins are filled, a steel angle on the guide 
frame comes in contact with the switch which is opened 
and the motor shut down. This automatic stopping at 
the proper point makes possible uniformly filled bob- 
bins and results in a better textile product. 

What is probably the oldest type of protection, and 
one that is still widely employed, is the friction clutch. 
As has already been noted, when an electrical overload 
device functions it causes the motor to stop. Produc- 

(Continued on p. 102) 


+See, “Built-in Clutches For Your Product,” August, 1938. 


HOTO-ELECTRIC 

devices protect 
the machine and its 
output. A — This 
bank of photo-tube 
bolders and relays 
prevents punch press 
operation if the die- 
travel is not cleared. 
B—The curtain of 
light, three-unit elec- 
tronic protection, 
offers uninterrupted 
protection over a 
long rectangular 

area. 


A B 
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Masters of Metal .. and Many Metals 






















t Many a widely divergent industry is represented by the parts illus- 
, trated above, but all ‘heave one common contact, for all of the parts 
shown are made toorder byScovill’s contract manufacturing divisions. 
d Illustrated are screw machine products, cold headed parts, a com- 
plete radiator valve, forgings,and numerous stamped and drawn parts. 
d Contract manufacturing as handled by Scovill means the making 
, to order in quantity of those metal parts or products required by 
other manufacturers or distributors. 
' The metals used in the parts illustrated above include aluminum, A WELL-KNOWN manufacturer of finely finished per- 
brass, nickel-silver, and bronze, but Scovill also manufactures from coteduies ta an ciimebteenans koreetran duane 
steel, copper, zinc, and other base metals. The parts may involve only = wisely an to wae Ls 
a simple sand-casting operation, or they may require a series of opera- someon aii ome sudbacs bocnniihelt ss eamene, 
tions ranging from blanking and drawing, through intricate piercing ice pe Wr one coneb garage: Has 4 oo 


of the ferrules without lowering quality, improved their 
appearance, and saved over 40%, tor the customer! 


and forming operations, to 
lacquering, enameling, and 
finishing; but in the wide 
range of facilities which 
makes possible its diversity of production, Scovill customers have found 
the answer to their source of supply problems. 

Whether the parts or products are for a gasoline pump, a vacuum bottle, 
or an oil filter for an airplane motor, the manufacturing problems have the 
same common ground. Scovill has successfully served many other companies 
MANUFACTURING COMPANY by producing Sen them the metal parts they purchase — may we help you? 

WATERBURY, CONN. An illustrated booklet, “Masters of Metal”, tells this story in further de- ! 

tail. Send for it. 65 Mill Street, Waterbury, Connecticut. 









Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles. 
IN CANADA: 334 King St., East, Toronto, Ontario 
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FREQUENCY MEASUREMENT 


(Continued from p. 52) 


to zero beat by means of a 3 mmf. trimmer incorporated 
in its circuit. The 100 ke. oscillator is then thrown off 
and the frequency to be measured is introduced to the 
input terminal which feeds one grid of the 6SA7 
mixer tube. The frequency meter dial is rotated until 
zero beat is obtained with the incoming signal. The 
frequency of the incoming signal is then read directly 
on the dial. It is possible to check the dial at 50 kc. 
intervals rather than 100 kc. intervals since beats may 
be obtained due to the second harmonic of the variable 
oscillator beating with harmonics of the standard. All 
of these check points are distinct and unmistakable. 

All points at which fundamentals of the variable oscil- 
lators may be checked are marked on the dial by means 
of arrows above the scale while second harmonic check 
points are indicated by arrows below the scale. 

Either the 100 or the 1000 kc. oscillator may be used 
separately, if desired, to obtain spot frequencies 100 
ke. apart up to 20 megacycles and 1 mc. apart to 100 
megacycles. 


UBSTITUTING an electron-coupled oscillator ior 

a crystal offers several points of superiority inso- 
far as checking amateur frequencies are concerned. By 
a suitable choice of the inductance capacitance ratio, an 
electron-coupled oscillator may be made to have a sta- 
bility which is nearly that of a crystal. Since, how- 
ever, the frequency of a crystal without an expensive 
oven mounting can not be accurately relied upon, it is 
desirable to have a unit which can be immediately reset 
exactly on frequency. This can easily be accomplished 
with an electron-coupled oscillator. To do this, it is 
only necessary to beat the 100 kc. oscillator with any 
reliable broadcasting station whose frequency is a mul- 
tiple of 100 ke. An accuracy of at least 50 parts in a 
million is thereby assured. The best means of checking 
is to beat against the National Bureau of Standards 
station WWV which operates nightly on a frequency 
of 5 megacycles with an accuracy of better than 1 part 
in 5 million. 

A novel means for adjusting the electron-coupled 
oscillator is employed in the standard unit. This takes 
the form of a brass plunger which is inserted within the 
coil and rigidly mounted by a spring nut arrangement. 
The position of the plunger in the coil changes the in- 
ductance slightly and a fine control of frequency is 
thereby available. 

Other disadvantages of a crystal which are not pres- 
ent in an electron-coupled oscillator are the necessity 
for cleaning, the care with which a crystal must be 
handled and, finally, the reliability of the device insofar 
as consistent operation is concerned. 


A? indicated in this calibration curve, the crowding of frequencies 
at the lower end of the band and the spreading out of those at 
the upper end may be compensated for by placing a suitable con- 
denser in series with the straight line frequency variable condenser. 79 
Curve A is the uncompensated line while curve B shows perform- 


ance with a 50 mmf. condenser. 


The BL-2FS standard 100-1000 kc., oscillator em- 
ploys a high ratio of capacitance to inductance. The 
100 ke. coil employs a 100 mmf. capacitance and an 
inductance of 2925 microhenries. The 1000 kc. oscil- 
lator employs a capacitance of 400 mmf. and an induct- 
ance of 66.1 microhenries. The two coils are mounted 
on a rigid insulating strip and completely shielded in an 
aluminum housing. The switch by means of which the 
grid and cathode tap leads can be changed from one 
oscillator to the other is also housed in this same can, 
only the shaft protruding. The adjustable brass plunger 
screws protrude from the can and are adjusted by means 
of a screw-driver slot. This type of adjustment rather 
than knobs was purposely provided in order that the 
settings would not carelessly be changed, it being neces- 
sary to adjust the units but seldom. 

The completely assembled standard is extremely com- 
pact. The metal housing provides adequate shielding 
to prevent any locking-in effect with the variable oscil- 
lator which might otherwise result in slight errors due 
to lack of sharp determination of zero beat points in 
readings or calibration. 

The three variable oscillator coils are designed to 
cover, when used with the appropriate trimmer con- 
densers and the zero to 50 mmf. tuning condenser, the 
ranges of 1.7 to 2 megacycles, 7 to 7.5 megacycles and 
7 to 7.2 megacycles respectively. Since the amateur 
bands are in harmonic relationship, these coils will 
spread each band over substantially the entire scale. 
The frequencies of both fundamentals and second har- 
monics of the three oscillators is indicated on the dial. 
The first coil covering the range from 1.7 to 2 mega- 
cycles has an inductance of 140.1 microhenries and 
employs a variable 25 mmf. air dielectric trimmer in 
addition to the 50 mmf. main tuning condenser. The 
main tuning condenser is in series with a 44.5 mmf. 
silver-on-mica condenser. 

The 7 to 7.5 me. coil has an inductance of 3.9 micro- 
henries and employs a fixed trimmer of 66 mmf. as 
well as a 44 mmf. variable trimmer. Silver-on-mica 
condensers are used for all fixed trimmers, this type of 
fixed condenser having been found most stable both 


from the standpoint of temperature variation, and 
(Continued on p. 100) 
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They wondered why dies 
: wore out so fast... 











ne 
in, 
* 
; the answer in 
= and found 
er 
he 
. he STEEL SHEETS! 
the : 
n- 
ng 
il- 
ue 
in 
to HIS company recently completed 
n- an investigation into the “Bottle- 
he necks” of production. They wanted, 
id naturally enough, to bring manufactur- 
ar ing costs down to an irreducible mini- 
il] mum. 
le. One of the interesting facts which this 
r- study brought to light was the dispro- 
" . portionate cost of regrinding and renew- 
fe ing dies. To explain this, they first made 
a careful check of punch-press practice. 

. Findi olution here, they nex 
inding no solution here, they next 
- called in an Electrical Sheet Specialist 
le from Carnegie-Illinois. Armed with all 
f. the facts of the case, this man speedily 

located the trouble—in the STEEL. He 
> recommended a change to U-S-S Elec- 
1s trical Steel Sheets, a sample order was 
9 placed, and ever since, this manufac- 
of turer has been _ successfully running 
h U-S-S Electrical Sheets. 
d Latest reports indicate that die life 


has been increased 50 per cent, and 
manufacturing cost substantially re- 


duced. 
That’s the way our Electrical Sheet 
Service works out in practice. When- 
; ever it’s a question of silicon-steel sheets, 


you can make no mistake by calling in 
the man from Carnegie-IIlinois. That’s 
the surest method of finding a speedy 
solution to many a tough problem of 
cost reduction. Call him today. 


ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION 





Look for this symbol Pittsburgh and Chicago 
5 on steel products. It 
: represents the highest Columbia Steel Company, San Francisco, Pacific Coast Distributors + United States Steel Export Company, New York 


quality, the finest 
metallurgical service. Scully Steel Products Company, Chicago, Warehouse Distributors 
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WHICH TYPE OF RESISTOR 


(Continued from p. 63) 





Vitreous enameled resistors range in capacity from 
one to 1000 watts. Low resistance types, intended for 
heavy duty, generally employ a strip of ribbon for the 
resistor element instead of wire. The ribbon is wound 
on edge on the refractory tube and held in place by a 
coating of enamel. Units with this construction have 
a greater area for heat dissipation and are classified as 
bare resistors under Nema and Underwriters’ rules, 
permitting operation at 350 deg. C. rise. 

For applications requiring a unit with some degree 
of adjustment, semi-variable resistors are furnished 
which have a narrow strip along one side that is not 
covered with enamel. Contact is made on this exposed 
strip by means of an adjustable lug. Although these 
units do not have the flexibility of rheostats, they are 
often handy for applications where few adjustments 
are necessary. 

Sliding contact tubular rheostats offer a refinement 
of the above resistor form and are designed for appli- 
cations where an accurate, continuous adjustment of 
relatively small loads is desired. The winding, con- 
sisting of oxidized resistance strip or wire, is usually 
mounted on a glazed porcelain tube or an iron tube 
surfaced with vitreous enamel. A slider bar, mounted 
above the tube, supports laminated phosphor-bronze 
brushes, which make contact with the winding surface. 


N THE communications field, resistors are often re- 

quired to carry direct currents, or alternating cur- 
rents having frequencies in the audio, radio or ultra- 
high frequency range. In order to minimize impedance 
effects at the higher frequencies, wire wound resistors 
generally have windings in which each turn has its in- 
ductance cancelled by an immediately adjacent turn 
which carries current going in the opposite direction. 


A 


ample ventilation when 


General Electric 





ADAPTABLE for all types of heavy- 

duty starting and speed-control 
service, cast-iron resistor units (A) need 
mounted in 
frames for multiple operation. (B) Edge- 
wise-wound, stainless steel, ribbon re- 
sistors are particularly adaptable where 
sudden jolts and vibration are likely to 

be encountered. 








A Ward Leonard R Ohmite Mfg. 





o , Ohmite 


HEOSTATS serve many moderate current- “fo. 
regulation requirements. Field rheostat (A) 
has crimped resistance wire element with porcelain 
enamel covering. Wire wound unit (B) features 
tapered winding on porcelain core. Tandem 
mounting of units (C) provides increased capacity 
where desired. 


In composition type resistors, the inherent inductance 
and distributed capacitance may be reduced to almost 
zero by proper construction of the resistor. 

Many radio applications require that a resistance 
maintain its value at rated wattage and be unaffected 
by temperature changes, humidity or salt-laden atmos- 
phere, and also that it should not change with time. 
For such service, wire wound units are provided with 

special moisture proofing compounds, 
cement coatings or ceramic jackets. 
Some types of molded composition 
resistors are non-hygroscopic and 
hence moisture-proof. Other types 
are provided with ceramic jackets or 

other moisture proof coatings. 
Composition-resistors are designed 
for low wattage dissipation and range 
in value up to 1,000,000 megohms. 
Resistance tolerances range from plus 
or minus 5 per cent to plus or minus 
B 20 per cent. These units are often 
employed as grid bias resistors, in 
which the cathode of a receiving tube 
is made positive with respect to the 
grid, as voltage divider resistors to 
supply the various voltages required 
by the several tube elements, and as 
grid resistors. They also serve as 
plate load resistors in resistance 
coupled audio circuits, as series re- 
sistors for the reduction of voltage 
and also as suppressor resistors to 

(Continued on p. 82) 
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...yet these Tremendous Trifles 
resist corrosive attack because 
made of Nickel-base alloys 


SPRINGS—“Z” NICKEL (right) for electrical 
devices subject to corrosion by chemicals. En- 
tirely rust proof and highly resistant to corro- 
sion fatigue. The high strength, stiffness and 
high endurance limit of “Z” Nickel permits 
design of small, light springs for limited space. 






AUTO ANTENNA—MONEL (left) possessing 
strength, stiffness and light weight. Monel se- 
lected for this part because it offers the neces- 
sary strength, resists atmospheric corrosion, 
and will not rust in rain, sleet or snow. 


SUBMARINE CABLE—“K” MONEL SHEATH, 
for high voltage use in severely corrosive serv- 
ice. “K” Monel is non-magnetic, and so acts as 
shield to prevent electric field leakage or co- 
rona which would rapidly destroy cable. 


O small yet important parts of your 

product fail through corrosion fa- 
tigue? Then take this easy way to give 
them strength that lasts: Make them from 
Nickel-base alloys. 

Write Inco Technical Service for help 
in selecting the right alloy for each 
part. Ask also for “Tremendous Trifles,” 
an informative booklet on the use of 
Nickel-base alloys in electrical equip- 
ment. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 
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IMPROVED PERFORMANCE 


(Continued from p. 65) 


duct which carries air to the retort. The latter is of 
cast iron and its design has not been changed materi- 
ally. It is shown in an accompanying sectional draw- 
ing, but further details need not be given here. Coal 
from the hopper falls by gravity into the screw con- 
veyor which, in the earlier K models, meshed with an 
agitator wheel disposed against one inclined face of 
the hopper bottom as shown in the accompanying plan 
view. This wheel is furnished only as optional equip- 
ment at extra cost in the later B models, for the stoker 
is found to operate satisfactorily without it with most 
coal preparations available today. Suitable mounting 
holes are provided, but they are covered by a plate 
when no agitator wheel is supplied. Elimination of 
this wheel naturally helps to reduce cost. 

Another economy was introduced by re-designing 
the part known as a “spike catcher”, a safety device 
provided to keep spikes or other foreign matter from 
becoming wedged into the hopper outlet. An iron sand 
casting at this point is provided with a removable cover 
through which an obstruction can be removed. As 
previously designed, this cover, which projects down- 
ward into the conveyor, required a separate core for 
casting. As re-designed, no separate core is needed, 
again reducing cost without reducing quality. A com- 
mon form of shear pin was employed in earlier mod- 
els to avoid breakage in the geared drive in the event 
that the feed screw becomes jammed. Pins function 
as intended, but they require replacement if sheared, 
a job which is messy and not too easily understood by 
purchasers without mechanical inclinations. 

The shear pin has now given way to an improved 
device in the B model. In the new design, maximum 
torque is limited by a cam operated device which, if the 
torque is exceeded, a short lever resting against a cam 
at the hub of the driving sheave automatically un- 
latches. After being released, the sheave turns freely 
without injury to the mechanism. The torque limit 
depends upon the tension of a spring and the lever is 
easily reset in driving position without tools or service 
parts, thereby adding a convenience feature at only 
slight addition in manufacturing cost. 

Other mechanical details might be described, but all 
important ones involved in the re-design have been 
mentioned and the general arrangement of parts is 
shown in the drawings. It is apparent, however, that 
full use has been made of such highly economical pro- 
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DRIVEN PULLEY 





B GPur gearing replaced worm gearing (A) in this 
new design. Both halves of the housing are 
die-cast and require a minimum of machine work. 
B—The gear reducer and over-load releasing 
clutch are really a unit. The front view shows the 
die-cast sheave on the face of which is mounted the 
lever and spring forming part of the torque-limiting 
device. The slotted and forked die-cast lever at the 
top bears against a steel cam at the hub and is un- 
latched from the cam, which it drives in normal 
operation, if the screw conveyor becomes jammed. 


duction processes as stamping and forming sheet metal, 
of die casting several parts made most efficiently by 
this means, and of sand casting others where this is 
economical and yields desired results. Assembly is 
extremely simple and machining is minimized. Where 
required, it is of a type which is accomplished quickly 
and at low cost. There has been no sacrifice in per- 
formance on any score and some noteworthy improve- 
ments in that respect are included, as already outlined. 
Finishing is also done economically with synthetic air 
drying enamels applied in a single coat. 


ERTAIN supplementary but highly important 

electrical equipment necessary to the control and 

functioning of the stoker also merits description. Most 

of this equipment is furnished by outside suppliers, 
(Continued on p. 88) 


SCELLANEOUS auxiliary controls, some combinations of 
which are essential to full automatic stoker operation. 
No single installation ever includes all of those shown 
however. Aiirstat limits operation under excessive tempera- 
ture conditions for hot water or hot air installations. Aqua- 
stat insures hot water from the furnace during months when 
house heat is not required. Pressuretrol insures shut down 
under excess boiler pressures in steam jobs. Thermostat for 
normal operations, of course. Firetimer keeps the furnace 
alight when normal operations as called for by the thermostat 
would be too infrequent to maintain combustion. 
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New! 


Illustrated is 3100 series 
heavy duty unit for low 
speed timing applications. 
Self starting. 

Synchronous. 

Oil sealed gears. 

Output speeds from 1 RPH 
to 1 R per week on com- 
mercial voltages and fre- 
quencies in same standard 
gear housing. 

Back lash held to minimum. 


Long life continuous opera- 
tion for loads up to 17 in. 


Ibs. 


AYO 4 MOTOR 





ee 
Comps” 
HEAVY DUTY 


This unit sets the same standard 
of compactness and flexibility for 
heavy duty applications in the 
speed range from 1 RPH to! R 
per week as established by the 
well known and widely used 
HAYDON 1600 series units 
which are furnished for the speed 
range from 1 RPS to 1 RPH., 


Dimensional print and descrip- 
tive folder on request. 
Quotations are based on quan- 
tity, voltage, frequency, out- 
put speed and detailed re- 
quirements. 

Now in production; prompt 
deliveries assured. 


MANUFACTURING CO., INC. 


Forestville, Conn. 











MOTOR SPECIFICATIONS 


Jor designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the ‘“Current’’ column, by the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


2—Split-phase a 13—W ound rotor (slip ring) 
3—Resistance-start 12—Squirel Cage 14—High cycle 
4—Reactor-start 

15—Synchronous 

—— (condenser) b—Normal torque, low starting current. 16—Shaded pole 

7—Series 


8—Repulsion c—High torque, low starting current. SPECIAL PURPOSE MOTORS 


9—Compensated repulsion a: : 
10—Repulsion-start induction d—Hish slip. 17—Two-power motors 


11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 


Normal t i mal starting current. 
5—Capacitor-start a—Normal torque, nor g 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘‘Low Voltage’ column. 
MOUNTING... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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AMAZING G-E KON-NEC-TORS 


..e HELP RING CHURCH BELLS, 
METER MAIL...MOVE MOUNTAINS, 
AND CONTROL COLOR PATTERNS... 


G-E KON-NEC-TORS are 
used to ring the largest 
bells in the carillon 
tower in one of the na- 
tions leading churches, 
and also for ringing the 
quarterly-hour chimes. 
Contacts are always 
clean, maintenance 
eliminated. 


FOUR G-E KON-NEC- 
TORS are nerve centers 
in the patented leveling 
system controlling hy- 
draulic jacks that pro- 
vide this 1250-ton Bu- 
cyrus-Erie stripper with 
an electrical balancing 
equipment. 


HEREVER electrical equipment circuits are made 
and broken, G-E KON-NEC-TORS provide 
wear-proof, trouble-free, and maintenance-free contacts. 


For these modern mercury switches, adaptable to the 
design of all kinds of electrical machinery, are safe, 
dependable, and long-lived contact devices. Because 
of their patented construction, KON-NEC-TORS may 
be operated millions of times with unvarying efficiency. 


NELA SPECIALTY DIVISION, LAMP DEPARTMENT 


ed ASP DTW ASC OME 


414 Eighth St., Hoboken, N. Ff 





JANUARY 1940 












A MANUFACTURER of 
postage metering ma- 
chines found that KON- 
NEC-TOR mercury 
contacts were fool- 
proof even after four 
years of hard service. 
Despite the rapidity of 
cancellations, the elec- 
tric circuits broke fast 
and clean. 


THE ELECTRICAL CUR- 
RENTS that control the 
color patterns on this 
floor covering printing 
machine are made and 
broken by twenty-five 
KON-NEC-TORS, op- 
erating fast and depend- 
ably. 


Thousands of KON-NEC-TORS are in use daily .. . 
providing clean, positive make-and-break for the elec- 
trical circuits that control the operation of a multitude 
of machines as diverse in their functions as coin-operat- 
ed cameras and steam pressure controllers. 


Whatever your needs may be, there’s a right size and 
type of G-E KON-NEC-TOR for the job. For com- 
plete details, fill in the coupon below. 


VALUABLE FREE BOOKLET GIVES COM- 
PLETE SPECIFICATIONS AND DESCRIPTION! 
Nela Specialty Division, Lamp Dep’t. EM-A, 
General Electric Company, 

414 Eighth St., Hoboken, N. J. 


Please send me a free copy of your booklet 
“KON-NEC-TOR . . . the simple, switching 


device.” 
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Hansen Mfg. Co. 


yarn 


Leland Electric Co. 
ol 


Master Elec. Co. 


Hershey Corp’n. 


Westinghouse Elec. & 


Haydon Mfg. Co. 


U. S. Electrica! 
Motors, Inc. 


Victor Elec. Prods., Inc. 
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(Automatic start switch on 
ersim 
Reliance Elec. & Eng. Co. 


A. C.o ve 


Star Elec. Motor Co. 
Wagner Elec. Corp. 


(Wor 


Signa! Elec. Mfg. Co. 
Speedway Mfg. Co. 


Smith Corp., F. A. 


(Wool yarn for bearings) 


Holtzer-Cabot Elec. Co. 
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Centrifugal Switch 








The satisfactory performance of a motor-driven machine 
depends very largely upon the characteristics of the driving 
motor. In this and future articles, the special advantages 
and limitations of different types of fractional-horsepower 
motors will be outlined. All these motors, and many others, 
are available in the standard Bodine line. Bodine engineers 


will be pleased to supply you with more detailed information. 





The split-phase motor is the most widely 
used of all small motors. When a single- 
phase a-c motor is desired and speed 
variation is not required, the split-phase 
motor is usually very satisfactory. 


Common Uses 


Split-phase motors are used extensively 
on home construction tools, washing 
machines, ironers, automatic musical 
instruments, and many types of indus- 
trial equipment. 


Principle of Operation 


The phase difference between the main 
and auxiliary windings creates a rotat- 
ing magnetic field, which starts the motor. 
Once up to speed, the motor acquires a 
running torque, and the high-resistance 
auxiliary winding is automatically dis- 
connected by means of a centrifugal 
cut-out switch. 





Basic elements of the split-phase motor— 
wound stator, rotor, and cut-out switch. 


When to use 
the SPLIT-PHASE MOTOR 


Number One of a series on ‘How to Select a 
Small Motor for your Machine” 


Characteristics 

The speed of a split-phase motor is 
fairly constant and depends on the num- 
ber of poles and the circuit frequency. 
Acceleration is rapid and the full running 
speed is attained in a very few seconds. 
At starting, the motor draws 5 to 10 times 
its running current and develops about 
150% of full-load torque. Maximum effi- 
ciency is attained at full load. 


Advantages 

The split-phase motor, despite its 
centrifugal switch, is one of the simplest 
of all fractional-horsepower motors and 
hence one of the least costly. It has no 
commutator or slip rings to cause trouble. 
In addition, it has good efficiency, fair 
capacity for its frame size, fairly constant 
speed, and good starting torque. 


Limitations 

The most serious limitation of the 
split-phase motor is its high starting cur- 
rent, which is 5 to 10 times the running 
current. Frequent starting may result in 
high temperatures in the starting wind- 
ing and may also cause trouble in the 
cut-out switch. The split-phase motor 
cannot be satisfactorily controlled to 
obtain variable speeds. Furthermore, it 
cannot develop starting torques in excess 
of 150% of full-load torque. 


SPEED REDUCERS can be built into all Bodine split-phase motors 


BODINE ELECTRIC COMPANY e 2256 W. OHIO ST., CHICAGO 


JANUARY 1940 





The compact construction of Bodine motors makes them 
well adapted to small devices. A 1/50 hp split-phase 
motor like that above is less than 33 3" in diameter. 

































YOU WILL FIND 
EVERY TYPE OF SMALL MOTOR 
IN THE BODINE LINE 


Split-phase motors are only 
one ofmanytypesin the Bodine 
line. No other manufacturer 
can offer more types and sizes. 
Included are split-phase, 
capacitor, shaded-pole, syn- 
chronous, and polyphase a-c 
motors; shunt and compound 
d-c motors; series universal 
motors; and speed reducer 
and governor motors. Write 
for recommendations. 


1/2000 TO 1/6 H. P. 















Bodine motor 
to fitany machine! 
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In the Newport plants every Wy, & 
known metallurgical and scientific 442d 


safeguard is employed to assure 
unvarying high quality in New- 
port Electrical Sheets. Thus, in matching the precision 
control exercised in your own plant, Newport be- 
comes an integral unit of your manufacturing facilities. 
Users of Newport Electrical Sheets soon discover the 
profitable advantages of making Newport their sole 
source of supply, and enjoying the resultant econo- 
mies. We'll be glad to present all the facts. 
Newport Products: Hot Rolled Sheets @ Cold 
Rolled Sheets @ Newport Electrical Sheets © 
GOHI Pure Iron-Copper Alloy Sheets @ Globe 
Brand Galvanized Sheets @ GOHI Enameling 
lron Sheets @ KCB Copper Steel Sheets @ 


Newport Long Terne Sheets @ Newport Gal- 
vannealed and DeLuxe Metal Sheets. 


NEWPORT 
KENTUCKY 


Andrews Products in Carbon and Alloy Steel: Blooms @ Forging Billets @ 
Re-rolling Billets @ Slabs @ Universal Mill Plates @ Sheet Bars. 
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WHICH TYPE OF RESISTOR 


(Continued from p. 74) 


minimize oscillations. In connection with high fidelity 
receiving equipment, they are sometimes paralleled with 
the various tuning Circuits to broaden the resonant 
response. 

Cement coated and vitreous enameled resistors are 
used to supply proper vacuum tube plate voltages by 
means of potentiometer or voltage divider action. They 
are also used to reduce line voltages to the values 
needed for vacuum tube filaments. Other applications 
include uses as loads, ballast and as grid leaks in high 
power transmitters. Units may be had with many 
forms of terminals including lug type, flexible lead, 
ferrule type, cartridge type, ARA unit type and 
standard Edison base units. Tolerances are generally 
within plus or minus five per cent. 

For tone and volume control in radio receivers, con- 
siderable use is made of the circular-slide wire type 
of rheostat. Special construction features are neces- 
sary for this application in order to eliminate micro- 
phonic noise during normal operation. The sliding 
contact should be free from oxidation and from any 
foreign matter and should not wear excessively on the 
windings. Loose connections should be avoided and 
sliding contact resistance should be reduced to a min- 
imum and be uniform over the are of rotation. In 
some designs, the windings may be tapered, and may 
be equipped with a snap-in switch at one end. 

Metallized resistors may serve in many places where 
molded composition units are applied, and have a noise 
level which is uniform and consistently low. The re- 
sistance element in resistors of this type is produced by 
applying a homogeneous resistance film on an insulat- 
ing base which may consist of a glass tube, a glass rod 
or a ceramic tube. These resistors are also made for 
high voltage and ultra-high frequency applications. 
The metallized filament is inserted in a glass capillary 
tube and molded integrally with leads, thus sealing each 
end of the unit. Where power dissipation is required 
in addition to ultra-high frequency operation, a ceramic 
tube is completely coated with metallized filament mate- 


Clarostat Mfg. 


Close tolerance, strip type, precision re- 
sistors. Wire wound on moulded composi- 
tion strip, held and protected by lacquer coating. 
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“HOW MANY DID YOU SAY?” 


A MILLION 


SCREWS AN HOUR! 


aN 
A) 


Lak 


De 
. . SEEMS THE 
WHOLE WORLD USES 
PARKER-KALON SCREWS! 


“Yes sir, that’s a fact . . . an output of 
8 million screws in an 8 hour day! I 
found it hard to believe, too, until I saw 
Parker-Kalon do it.” 

“How are they able to turn out so 
many?” 

“Parker-Kalon has a plant-full of spe- 
cialized screw-making equipment, and 
men who know how to run it. But what 
impressed me even more was the pains 
they take to insure the uniformly high 
quality of each screw.” 

“That must be the Parker-Kalon Stand- 
ard of Quality I’ve heard so much 
about.” 

“Right you are ... and that explains 
why in our plant, and in so many thou- 
sands of others, genuine Parker-Kalon 
Self-Tapping Screws assure fastening 
economy and security.” 


PARKER-KALON CORPORATION 
Dept. E, 190 Varick Street, New York, N. Y. 








PARKER-KALON PS 
HARDENED E = 
Sel lapping Screws TRS 
SOLD THROUGH RECOGNIZED DISTRIBUTORS EVERYWHERE 3 es Yu 
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Quiet-Running 
OHIO MOTORS 
contribute to produce 

Quiet-Running 


OHIO MOTORS 


End bells and frames of Ohio 
Motors are here being diamond- 
bored on an Excello machine 
powered with two Ohio poly- 
phase motors. 





Both the motors and the machine run with 
practically a complete absence of vibration. 
Rotors are dynamically balanced and the 
machine is resilient-mounted on rubber. 
Diamond-boring is done to tolerance of two 
10,000ths. After diamond boring, the bear- 


ings are burnished to produce a smooth hard 
bearing-surface. 


Ohio Engineers are glad to advise with you 
i on motor problems. 


THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, Chio 












OHIO MOTORS 


isl. Vhs coating, being a thin film of high specific 





resistance, eliminates skin effect. The characteristics 
of these resistors at ultra-high frequencies makes them 
ideal for dummy load or rhombic terminating applica- 
tions. In addition, due to the absence of inductiveness, 
these units operate effectively as part of the measur- 
ing circuit in high voltage surge generators and other 
devices providing steep wave fronts. 

Where requirements call for a resistor of high 
accuracy and unvarying resistance characteristics, with 
a minimum amount of inductance and distributed 
capacity, precision wire wound resistors, which are non- 
inductively wound on small ceramic or porcelain cores, 
are generally employed. The resistance of such re- 
sistors is specified within a tolerance of plus or minus 
one per cent. Applications include uses as bias resistors, 
oscillation suppressors, meter multipliers and also as 
unit resistors in attenuators and laboratory plug-in 
resistance boxes. 

The various forms of flexible resistors available have 
particular application in radio receivers. One resistor 
of this type constitutes a third element in the line sup- 
ply cord. The energy in this resistor is dissipated in 
free air and does not heat up parts of the receiver. 
These units are built in resistance values covering 
practically all of the tube combinations used in the 
universal sets. Another form of flexible resistor is 
entirely insulated with non-combustible woven glass 
fibre. Nickel-chromium wire, wound on an asbestos 
core, makes the unit entirely fireproof and able to with- 
stand excessive overloads. 


HEATING ELEMENTS IN MANY FORMS 


ETALLIC resistor materials are frequently called 

upon to operate as heating elements in such de- 
vices as electric ovens, furnaces, permanent waving 
equipment, hair driers, percolators, waffle irons, toast- 
ers, flat irons, domestic and commercial ranges and 
similar products. 

In such applications, a number of variables have to 
be considered, which depend on methods of mounting 
the element, space available, impressed voltage, heat 
insulation and the nature, shape and form of resistor 
to be used. Where operating temperatures are to be 
under 1900 deg. F., nickel-chromium alloys are com- 
monly employed, since they have high resistivity, high 
melting point, are corrosion resistant, and will actively 
resist oxidation at temperatures which may range as 
high as 2100 deg. F. 

Heating elements may be straight, coiled in helices, 
looped or otherwise formed. Heavy wire or rod 


Ward Leonard 
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resistor. Rat- 
ings for these 
units range 
from 35 to 
150 Watts. 
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DON’T MONKEY AROUND— auth Wire 


ON’T monkey around trying to save pen- 
nies on wire if you want to build a sales- 
making reputation for your product, reduce 
repeated repairs, and eliminate replacements 
for wire failure. 
» Whether it costs a few cents, a few dollars, 
or hundreds of dollars, the wire that goes into 
your product usually represents a small frac- 
tion of your manufacturing expense. It has to 
stand up under use and abuse to assure de- 
pendable performance and create new sales 
through favorable comment. For such a job 
you need a wire that will take high tempera- 
tures, either generated or ambient, without 
quitting; one that won’t rot or bloom if it is 


exposed to oil, grease or corrosive fumes... 
and you'll get just that if you specify Rock- 
bestos asbestos insulated, heat-resisting wires, 
cables or cords. 

Rockbestos wires give you the extra endur- 
ance which guarantees consistent performance 
because they are made by specialists in the 
manufacture of wires for severe operating con- 
ditions. Our Bulletin No. 64 on Electric Range 
and Appliance Lead Wires may show some 
that could be used in your product . . . send 
for it and ask about the many other wires 
in our line. We’ll gladly send samples, too. 
Rockbestos Products Corporation, 747 Nicoll 
St., New Haven, Conn. 


Also refer to the Electrical Contracting and Electrical World Buyer’s Reference Editions 


New York Buffalo 
Pittsburgh St. Louis 


Los Angeles 


Cleveland Detroit Chicago 
San Francisco 


Portland, Ore. Seattle 
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CHROMALOX 


ELECTRIC HEATING JNITS 


DO YOU MANUFACTURE A PRODUCT 
FOR DOMESTIC USE? Cash in on the 
enthusiasm of thousands of housewives 
for Chromalox-equipped electric ranges 
upon which they cook, as well as for the 
water heaters and many other products 
with Chromalox heating units used in the 
home. These potential buyers know what 
to expect in a Chromalox heated appliance. 
Make their confidence a sales lever for 














your product. 


stant “OR”. 


electric heat, to make sales easier. 


your business letterhead. 


——_——“—§ << Ft | So 


EDWIN L. WIEGAND COMPANY 


Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


ii 
DME Sine oboe kaa deemionaaee PND. o'h6 ob os buniwas a 


7530 Thomas Blvd. 


86 


and give your 





heated product 


DO YOU BUILD HEATED INDUSTRIAL 
EQUIPMENT? Thousands of busy plants 
are using Chromalox units of various types 
in a variety of ways, to improve their 
product and cut production costs. They 
know what Chromalox units will do and 
how efficient they are. Your product, if 
Chromalox-equipped, would get their in- 


Use the expert cooperation of our engi- 
neering staff to make your product better, to 
solve manufacturing problems involving 


Keep a copy of the Chromalox Book 
of Electric Heat handy for instant 
reference. 64 pages of detailed in- 
formation—Mail the coupon with 


OLTAGE dividers are 

extremely useful in in- 
struments requiring vari- 
able resistances. Ganged 
units can be used where 
simultaneous control is 
desired. Unit shown has 

three rotary taps. 





General Radio 


elements are usually straight while heavy ribbon re- 
sistors are looped. Light-gauge wire elements are gen- 
erally coiled. An exposed heating element, dissipating 
a certain wattage, will operate at a somewhat lower 
temperature when straight than when wound in a helix 
or looped. Refractory materials surrounding resistor 
elements should possess high thermal conductivities in 
order that the heat generated will be dissipated as 
rapidly as possible and the resistor elements will not 
be subjected to an undue temperature rise. As the 
flow of heat through materials is inversely proportional 
to the length of the path, refractory material should be 
of minimum thickness consistent with safe mechanical 
and dielectric strength. Nickel-chromium alloys, while 
capable of withstanding constant applications of high 
temperatures, will have longer life if the heating 
element is designed with moderate temperature grad- 
ients between the element and the work. It is poor 
practice, for instance, to maintain an element at 1800 
deg. F., when heating an appliance to a temperature of 
only 400 deg. F. 

If temperatures higher than those attainable with 
nickel-chromium alloys are desired, non-metallic re- 
sistors, which consist of special compositions of silicon 
carbide molded with other ingredients, are available. 
These resistors are in rod form and may be operated 
at 3000 deg. F. for intermittent use and at 2400 deg. 
F. for continuous service. They are made in standard 
sizes varying from one-half inch diameter to one inch 
diameter and from 2 to 18 inches in length, and have 
metallized terminals. The amount of heat that can be 
dissipated safely from a given area with these units 
mounted adjacent to, or in contact with, refractory 
surfaces varies from 5 to 12 kw. per sq. ft., and de- 
pends on the design and character of the application 
that may be involved. 

Among the companies active in the field of resistance 
elements and including those contributing material for this 
article are: Aerovox Corp., Allen-Bradley, Atlas Resistor, 
Boston Insulated Wire & Cable, Clarostat Mfg., Continental 
Carbon, Cutler-Hammer, Daven Co., DeJur-Amsco, Driver- 
Harris, Wilbur B. Driver, Electro Motive Mfg., Erie Resistor, 
General Electric, General Radio, Girard-Hopkins, Globar Div. 
Carborundum Co., Globe-Union, Hardwick Hindle, Holyoke 
Co., Hoskins Mfg., Instrument Resistors, Insuline Corp., In- 
ternational Resistance, C. O. Jelliff Mfg., Lectrohm, P. R. 
Mallory, Micamold Radio Corp., Muter Co., National Electric 
Controller, Ohio Carbon, Ohmite Mfg., Precision Resistor Co., 
Rockbestos Prod. Corp., Shallcross Mfg., Speer Resistor Corp., 
Sprague Products, States Co., Utah Radio Products, Ward 
Leonard, Ward Products, Watlow Electric, Westinghouse 
Electric & Mfg., and S. S. White Dental Mfg. 
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MACALLEN MILA 


Along with the ability to process mica into its many industrial forms is the further 
advantage of full technical cooperation of Macallen engineering—an added assurance 


of lasting efficiency of performance. 


THE MACALLEN COMPANY 
16 MACALLEN STREET, BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 


COMPRESSED SHEET : MICA PAPER, CLOTH, TAPE HEATER PLATE COMPRESSED SHEET TUBING 
COMMUTATOR INSULATION COMPRESSED SHEET WASHERS INSULATING JOINTS AND CANOPY 
INSULATORS - RAILWAY SPECIALTIES DOMESTIC AND IMPORTED RAW MICA 
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SERVICE 


QUICK jf 
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Covering complete line of COLD MOLDED 


high heat resisting insulation 


PHENOLICS ORS at 
CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 




















3 OHMITE « 


\ 
<< Exactly What You Need} 


RUE Ew) 
= --Quickly, Economically! 


Every day, product de- 
signers and manufac- 
turers readily find in 
e the wide range of 
we Ohmite stock sizes 
and ratings (25 to 
1000 watts) the right 
rheostat for their 
reeds. If a special 
unit is required, 
Ohmite Engineers, 
with their specialized 
experience, design it 
for the application. 
Ckmite Rheostats, of 
course, assure perma- 
rently smooth, close, 
trouble-free control. 


OHMITE MANUFACTURING COMPANY 


| NS “ 48C4 Flournoy Street * 


has 


RHEOSTATS « RESISTORS « TAP SWITCHES 


Write for Free Catalog 17 









Chicago, Illinois, U. S. A- 


IMPROVED PERFORMANCE 


(Continued from p. 76) 

ready for use, hence details need not be given here. 
The primary control is a room thermostat which, op- 
erating through a relay, starts the stoker when heat is 
required and stops it when the temperature reaches a 
pre-determined value to which the thermostat has been 
set. It is necessary with a stoker, however, to feed 
at least a small amount of coal each hour or half hour 
to prevent the fire from going out whether added heat 
is required or not. This makes necessary a secondary 
control called a “Firetimer”, which is made in our own 
plant. It includes a clock mechanism arranged to oper- 
ate switches which close at the required intervals and 
for time durations which can be set on the job, as may 
be required for the particular conditions of operation. 
3esides the adjustable switch operating cams, driven 
by the clock, the unit contains a relay to close the line 
through the motor, and a step-down transformer to 
provide a low voltage supply to the sensitive thermo- 
static controls. 

One of our chief reasons in building this unit our- 
selves was to obtain quieter operation than was found 
in available units of standard manufacture. Practi- 
cally all of them had light housings of pressed steel, 
and were subject to vibration due to magnetic fields of 
the relays and transformers which they contained. The 
Firetimer aousing was therefore originally made of 
sand cast aluminum. Experience, however, proved 
quickly that manufacturing cost was unnecessarily high 
because of excessive mass and of intensive machining 
for mounting other component parts. 

After considerable thought, the design was reduced 
to one which could be carried out in a zine alloy die 
casting at an appreciable cost saving. Only a few holes 
require tapping, and the amount of material has been 
greatly reduced, yet providing sufficient mass to absorb 
most of the transmitted alternating current hum. 

Interestingly enough, it was found that units of this 
nature were always provided with four lugs or feet 





Y using die cast parts to a major degree in the drive 

assembly of the Model B, the program to secure 

lower costs with greater effectiveness gained its best 

impetus. The assembly consists of a gear reduction 

unit, over-load releasing clutch and V-belt running 

directly from a pulley on the shaft for the blower 
and motor. 
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OVER 60 TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 























Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 
And a wide variety of other wire and 


cables; either Standard or to Cus- 
tomer’s Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 
offices and warehouse points listed 
below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 

Atlanta, Boston, Chicago, Cleveland, LosAngeles 

New York, Philadelphia, Portland, Ore., San 

Francisco, Seattle. Export Dept., New York 


ROEBLING as» 
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No Other Mica Insulation Equals... 


Y-26 
HIGH HEAT MICA PLATE 


For Flat Irons, Toasters and all other high heat appliances only Y-26 
can meet the rigid high heat insulating specifications set up by appliance 
manufacturers. 

It took years to convince many of them that Y-26 was equal to natural 
mica in every respect—but today it is Standard insulation in the majority 
of nationally advertised appliances. 

Test sheets and a wealth of information on appliance insulation is avail- 
able to those who have such problems. Write today. 


NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 
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Manufacturers and cutters 


LUBRICATING WICKS 
OIL RETAINING WASHERS 


FELT & DUPRENE 
COMBINATION OIL SEALS 


VIBRATION ABSORBING 
FELTS 


“Laboratory Planned for Specific Needs” 


Gaskets, Gaskofelt, Hair Felt 
Jute Felt and Moulded Parts 


WESTERN FELT WORKS 


4029-4115 Ogden Ave., Chicago, Ill. 


Branches: 


New York City Seattle St. Louis 
Cleveland Portland Cincinnati 
Detroit Boston San Francisco 
Pittsburgh Philadelphia Los Angeles 








for mounting against a boiler room wall. Since such 
walls, however, are seldom true the unit was invariably 
warped out of shape and caused objectionable noise. 
The Firetimer was therefore provided with only 
three lugs into which rubber mounting grommets have 
been placed, and provided at once a three point support 
with sufficient resilience to prevent any sound trans- 
mission whatsoever. 

As a result of this and other similar experiences, die 
castings have become an important consideration in the 
design and price of our stoker products. 

Other controls are applied to the furnace and are 
used to prevent the development of excessive pressure 
in the case of steam or vapor systems and of excessive 
temperatures in the case of hot water and hot air fur- 
naces. When the furnace is employed to heat water 
in conjunction with house heating, an aquastat is used 
to limit the temperature of the heating medium and to 
function, if required, when there is no call for other 
heating. The respective units for the above controls 
are known as pressurestats, vaporstats, and airstats (or 
warm air limit controls) and since they are standard 
proprietary items of equipment furnished by special- 
ists and used with stokers of other makes and oil 
burners as well, no details need be given here. 


APPEARANCE DESIGN EMPHASIZED 


OUSED within a sheet metal enclosure, which is the 
only part of the major assembly normally exposed 

to view after installation, the stoker unit called for con- 
centrated attention upon this enclosure and its appear- 
ance design. In the earlier Model K stoker, this hous- 
ing was nearly semi-circular when viewed in its side 
elevation. Although highly attractive in its appearance, 
it was found subject to considerable improvement by 
Van Doren and Associates, the industrial designers. 
retained to restyle the new product. As the result of 
cooperative efforts, the new housing here illustrated 
was developed. It is approximately cubical in form, 
has well rounded corners which enhance its appearance 
and add to its strength. Appearance is noteworthy 
because of its simplicity and almost complete freedom 
from projections. As a matter of fact, these projec- 
tions include only a U-shaped handle for the hinged 
top and two small chrome plated knobs, one each for 
the front and side machinery access doors. The side 
panels are flanged inwardly to mate with the corre- 
sponding flanges on the rounded, vertical corner posts, 
while the top is flanged inwardly after forming rounded 
edges and corners. All bolt heads and nuts, as well 
as the piano type hinge for the cover, are concealed 
with the result that all sharp edges and fastenings were 
eliminated from view excepting those mentioned above. 
On the preceding Model K, the chrome plated lid 
handle and hinges were large and conspicuous and de- 
tracted from the unity of the design, as did the ex- 
terior moldings. In the new design, the exterior is not 
only “clean” in the sense that it is virtually free from 
projections, but it tends to stay clean literally as well, 
since the top of the cover is the only horizontal area 
on which dust can accumulate. When the hopper is 


opened for filling, the cover is inclined at an angle 


away from the incoming coal so that coal dust can not 


(Continued on p. 98) 
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DIESEL ENGINES 
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ELECTRICAL MACHINERY 
FAIRBANKS SCALES 
RAILROAD EQUIPMENT 
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WATER SYSTEMS 


WORKS FOR YOU, TOO 


This man works for you as well as for Fair- 
banks-Morse. The vibrometer with which 
he is testing an F-M Motor is used on every 
F-M Motor—not every tenth or twentieth. 
The instrument transforms a thousandth-of- 
an-inch deflection into a swinging beam of 
light. In this way F-M standards are rigidly 
maintained and customers supplied with 
“sweet running” motors. 
Such methods take more time in our plant 
—but they result in equipment that gives 
more and better service in yours. Fairbanks, 
Morse & Co., Department 25, 600 South 
Michigan Avenue, Chicago, Illinois. 


7667-EA40.152 


b 
WASHERS-IRONERS 


FARM EQUIPMENT 
STOKERS 
Tt Re a 8 

































































MOTOR GENERATORS 
ROTARY CONVERTERS 
FREQUENCY CHANGERS 


We specialize in rotating electrical machines 
of all kinds designed for each application. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


Representative Products Made 
from Pyott Stock Patterns 


FLYWHEELS 


DISCS 
PULLEYS 
VEE DRIVES 


BRAKE DRUMS 


SPIDERS 


STOCK ROLLS 


FLANGES 
SPACERS 
GEARS 
GLANDS 


GEAR BLANKS 


PYOTT FOUNDRY & MACHINE CO. 
328-32 N. SANGAMON ST., CHICAGO 


Send us your problem. 





MOTORS 


FREQUENCY CHANGER 














We can help you. 
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dame OZ 1) tM Sth Le Tule] 
flexible stock patterns with which prac- 
tically any round casting in semi-steel 
or grey iron can be reproduced accu- 
one NA Tula Nae Lal tt ee 
Casting diameters range: 2" to 144" 
inclusive—any weight—any thickness. 
Send rough sketch with accurate di- 
Mali ut Melee Thal Thirst ili lod 
OO le-Lht tM SM eT See lM | Th ole 
on semi-steel or grey iron castings 
made from your own patterns. Cast- 
ings delivered finished or semi-finished 
as you prefer. 


MAKE PYOTT HEADQUARTERS FOR 


FLYWHEELS 


A FOUNDRY 
: he] 1 4 


SHEAVES 


FACTS ABOUT DIE-CASTINGS 


(Continued from p. 56) 






removed by shearing or other machining or filing or 
grinding operations, care should be used to bring the 
Hash, as far as possible, where it is removed easily and 
yet at a point where the parting line will not appear 
prominently in the finished piece. Sub-surface pores 
which are uncovered by grinding or machining some- 
times result in small defects in surface finish, hence it 
is desirable to avoid or minimize such operations, as 
far as conditions permit, especially on exposed sur- 
faces to be plated. By skillful design it is often pos- 
sible to bring the parting to a position such that any 
slight irregularities left after flash is removed will not 
be noticeable on the finished piece. It is also possible 
in some cases to have the flash occur where some ma- 
chining must be done in any case, thereby saving a 
separate operation for flash removal. 

8—As the cost of applying a finish, especially a 
plated finish, to a die casting often equals or exceeds 
that of the casting itself, the design should be such as 
to facilitate not only the finishing proper but also such 
preliminary operations as polishing and buffing. If 
casting dies be well designed and carefully polished, 
exposed surfaces to be finished can often be made so 
smooth that only buffing is required to render the sur- 
face ready for plating. At parting lines, however, 
some grinding may be necessary, hence, when possi- 
ble, the parting should come at such a point as to fa- 
cilitate grinding, as on a bead or other convex surface, 
or where slight irregularities will not be noticeable. 
Buffing and polishing of recesses is difficult unless they 
are shallow and have large radii, and the same is true 
at inside edges unless liberal fillets join the surfaces 
involved. Well rounded outside edges facilitate polish- 
ing and buffing, but if designs call for relatively sharp 
outside edges, these should be “broken” (have at least 
a very small radius) to facilitate plating and buffing 
and to avoid breaking through the plate on the edge 
when buffing is done after plating. 

9—Ribs are often used to great advantage to stiffen 
large thin sections and at points where such sections 
require bosses. Frequently the ribs can be placed 
where not seen in the assembled product or, if ex- 
posed, need not detract from appearance when their 
location and design is given due consideration by the 
stylist. Ribs help to avoid warpage and need not in- 
crease weight, as a rule, since thinner sections can 
often be used if stiffened by ribs. The latter fre- 
quently help the flow of metal in the die and if large 
can sometimes be made hollow. Liberal fillets where 
ribs merge with adjacent sections are usually desirable. 

10—Bosses for bearings and for attachment of other 
parts are often cast integral, as are lugs and projec- 
tions of various types. They are often combined with 
stiffening ribs, especially when in thin sections, and, in 
general, should be well filleted, especially when much 
thicker in section than adjacent parts. Unless in- 
creased die expense for complex coring or slides is 
justified, bosses must be so placed as not to introduce 
undercuts. It is sometimes necessary to extend them 
to die partings to avoid an undercut which would be 
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B® It happens often every day! A sudden bump or jar, 
a crash .. . and another product gets the costly nota- 
tion, ‘“‘Damaged In Transit’. How to guard against 
this shipping damage is a problem which KimMPAK* is 
solving for manufacturers everywhere. 

For KIMPAK is the ideal packing material — inexpen- 
sive, light-weight, flexible, it can be applied quickly and 
easily without fuss, muss or waste. Your product, pro- 
tected by KIMPAK, travels in a safety-cushion of soft, 
yet resilient material that guards against finish or struc- 
tural damage to its original ‘factory fresh’’ 
condition. What’s more, KIMPAK takes 
a vigorous part in stimulating sales by 
dressing up your package and giving it 
added beauty and distinction. 

No matter what you ship, from refrig- 


*Reg. U. S. Pat. Off. and Fore ten Countries 





vases against shipping damage. 


erators or furniture to fragile lamps, radio tubes, or 
dainty bric-a-brac, KIMPAK can serve you. Capable 
of absorbing 16 times its own weight i. moisture, it 
more than meets government regulations regarding 
postal shipments of liquids. 

KIMPAK is manufactured by the Kimberly-Clark 
Corporation to the highest standards of quality and uni- 
formity, and comes in rolls, sheets and pads of various 
thicknesses and sizes. . . . For further information and 
samples, mail the coupon today. 


FREE! 1940 PORTFOLIO OF KIMPAK 


KIMBERLY-CLARK CORPORATION, Neenah, Wisconsin 


Address nearest Sales Office: 8 S. Michigan Ave., Chicago; 
122 E. 42nd St., New York City; 510 W. 6th St., Los Angeles 


Please send us the 1940 Portfolio of KIMPAK. EM-1 
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Showing how Charles A. Stevens & Co., 
Chicago, uses KIMPAK ina typical gift 
packing to protect beautiful Sevres 










































introduced otherwise. In some cases lugs can be made 
hollow and still have required strength, with some sav- 
ing in metal and with a greater degree of uniformity 
in section thickness for the casting as a whole. 

11—Important economies can often be realized by 
casting integrally rivets or other projections for fasten- 
ing die castings together or to other parts. The mat- 
ing part, if die cast, usually can have cored holes to 
mate with the projections, the latter being headed or 
spun over subsequently to effect the assembly. Such 
integral fastenings usually make it unnecessary to pur- 
chase and apply separate fastenings, but integrally 
cast projections are also used with “speed nuts” or can 
be threaded for screw nuts. Self tapping screws are 
often used to advantage with die castings. 

12—Inserts possessing greater strength or hardness 
or other properties different from those of the castings 
themselves are often placed in the die and cast in 

iihadeidadh <aalt bietls dnte-siiiieaaidins Solieess easel place, affording advantages not secured otherwise. It 
quiet, eficieat, low-cost operation is essential, these sheded- should be remembered, however, that the use of in- 


pole induction motors incorporate such features as: Resil- | serts which are cast in results in some increase in cost, 
ient Mountings; Oil-less, self-aligning Bearings and Shafts 


 : insert its cause j : ke 
of high carbon steel ground to exceptionally close tolerances. not only lor the msert itself, but because its oe 
Available in Power Ranges from 1/300 to 1/15 H.P. | quires extra time for placing it in the die, thereby 
WRITE TODAY for catalog which gives detailed informa- | somewhat lengthening the duration of casting cycle, 


tion about the complete line of PILOT MOTORS. with corresponding decrease in production rates. In- 


| serts must be so designed, of course, as to be held se- 
F A SMITH CORP curely in the die and should be a good fit in the recess 

"Eeemeeaie. —— | or over the pin which positions them. Pins or stud 
Diliatieans ath edit. thuie Measles Dinettes Mowe inserts which project from the casting are sometimes 
given a stepped diameter just above the surface of the 
casting, to help prevent flash from forming on the 
small diameter or in threads. Inserts should be knurled 








as 
or so formed otherwise as to be locked positively in the f Ww. 
casting if subsequently subjected to a pulling or turn- ex 
ing force. Inserts used in zinc alloy die castings, if : 
plated, should be plated with zinc. It is often easier 
and sometimes equally effective to apply the insert 
after the casting is made than to cast it in place. r 
13—Parts numbers, lettering, trade marks and the : 
like, and sometimes even wiring diagrams are readily : 
made a part of the die casting itself without extra ex- : he 
pense except for that required in forming the letters a 
or diagram in the die surface. Letters which are en- 
graved in a die surface result, of course, in raised let- : - 
ters on the casting and cost less than letters depressed : iz 
The Nut that is Solving in the casting, as the latter require raised letters, not ; fe 


. : so easily made, on the die surface. The lettering must : 
Electrical Fastening Problems be so placed, of course, that no undercuts, such as will : D 
prevent removing the casting from the die, occur. tk 


EF. terminals and all troublesome connections 14—To facilitate withdrawal of castings from dies 







on electrical assemblies, Elastic Stop offers the and the removal of cores, adequate drafts must be al- " 

fastening that positively does not work loose under lowed. The minimum draft required varies with the " 

vibration or hard service. type of alloy used and is given in an accompanying ; G 

A S6-page Catalog and Data Book tells why . . . table. In certain such cases a draft less than that listed fa 

and lists more than 700 standard nuts can be used, and under certain circumstances, holes ; t 

NS . wide ——" of Seoey all incorp- which are without draft can be formed if not too deep 1 . 

orating the resilient Elastic Stop lock- baw, anni, tontatueniiide : sl 

y ing element e Write for your copy now. ae a 

| PD ELASTIC STOP NUT CORPORATION PRACTICES PREFERABLY AVOIDED N 

| A—Although die castings are produced, as cast. es 

} within remarkably close limits, closer, in fact, than for v 
| any other form of casting, and often closer than for 

| stamped parts, there is excellent reason why the limits el 
| specified should not be closer than are actually re- : 
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he 
he “Get ready for along shutdown, boys!” | howled 
led as the hurricane flood reached our boiler room. 
he We couldn't start up proper, | thought, until that 
fe extra special motor on the ash-sluicer was dried out. 

“f Answering my buzz, over came Joe 
s Brown of the G-E Service Shop. He went over the 
1e1 motor. “I'm afraid she needs baking out.’ Then, 
ert “‘Let me use your phone.” That was at 8 p.m. 

i HIS story is based on facts in 

lily our files—-a typical example of 

ex how G-E service comes to the rescue 

elas shoulders part of the burden that 

en- 

let- may suddenly be placed on the organ- 

sed izations of many machinery manu- 

not facturers in emergencies. 

just 7 ; 

will Do you sell machines in all parts of 
the United States? If so, you’ll find 

_ it wise to equip them with G-E mo- 

al- ie 
the tors and control. This is so because 
ing General Electric maintains nationwide 
sted facilities to restore electrical machines 
oles to factory-new standards or to replace Where'd you get it, Joe? | asked. “They did 
eep F ' have another onel’’ he replied. A special trip 

such machines promptly if necessary, planned, and away she went last night. The cops 

at reasonable expense. escorted it the last 30 miles. 

No matter where your customers are, they can draw on the service of the near- 
‘ast. est of 80 sales offices, 28 warehouses, or 25 service shops. 

for _ i ‘ - 7 

for With this national network of co-operation you don’t have to worry about the 

O 
mits electrical end of your machines. General Electric, Schenectady, N. Y. 
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WHEN THE HURRICANE HIT US 


BELOW THE BOILERS 








At 5 next morning up breezed two 
motorcycle cops running interference for a big 
truck. Aboard was a motor just like our wet one. 


Joe won the toss to see who'd buy the 


cops cigars. Then we pitched in to work. What I'd 


thought was going to be a week's shutdown 
turned out to be less than 24 hours. 
wf 
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IT PAYS 


to Build G-E Instruments 
into Your Machines 


T HAS PAID other manufacturers and it will 
pay you to specify G-E instruments on 
your machines. Our engineers will be glad to 
modify a standard instrument to meet your 
requirements. Or, if you have unusual! problems, 
they will work out a new design. 
Why not take advantage of the G-E facilities 
and make General Electric your 


Headquarters for Electrical Measurement 





































































quired or than can be held in mating parts. To specify 
unduly close limits is bound to increase costs. Limits 
commonly feasible with different types of alloys are 
given in the accompanying table. In some instances 
and for some dimensions, closer limits can be held, but, 
before they are demanded, the die caster should be con- 
sulted. Limits closer than can be held in the casting 
itself can be attained by machining, of course, but if 
the die caster must do the machining a_ reasonable 
charge for the machining should be expected. Dimen- 
sions within fixed points of integral parts of the die 
can be held closer than those measured across parting 
lines or between fixed and movable parts, because the 
latter require clearance, are subject to wear and some- 
times are affected by wear in the casting machine. It 
is not possible to determine precisely in advance what 
the effects of shrinkage on all dimensions will be, even 
though customary allowances are made, but once the 
casting is produced and the shrinkage between refer- 
ence points is determined, it is sometimes possible to 
hold to closer limits on these dimensions than can be 
guaranteed in advance. In general practice, dimen- 
sions on which limits are not specified are allowed to 
vary from plus or minus 0.0007 in. up to about plus 
or minus 1/64 in. except in the case of very large di- 
mensions, in which a larger tolerance is required. 

B—lIt is best to avoid large flat surfaces, partly be- 
cause it is sometimes difficult to hold them flat and 
partly because appearance is generally improved if the 
surface be at least slightly crowned. Also, small de- 
fects are less likely to be noticed on a crowned than 
on a flat surface, especially when the latter has a glossy 
finish, as then highlights appear and catch the eye. 
Surfaces which are exposed to view and must be gen- 
erally flat can often be relieved or made more attrac- 
tive by ribs or beads or by having some areas stippled 
while others are plain. In general, large flat surfaces 
should be stiffened by ribs if sections are thin. 

C—It is necessary, as a rule, to provide ejector pins 
to force castings out of the die and off of cores on 
which they shrink in cooling. The pins leave marks 
on the casting and these marks are unsightly if they 
come on exposed surfaces. To avoid this, it is best 
to mark the drawing to show where ejector marks 
may not come, or to agree with the die caster where 
they shall come. In some cases, it is feasible to have 
the pins bear on flash or runners which are cut away 
subsequently, so that the casting shows no ejector pin 
marks. 

D—Avoidance of intersecting cores is commonly 
recommended, partly because cores sometimes wear 
and become bent and also because it is not always easy 
to remove flash which occurs at the intersection, where 
some clearance must be provided. Nevertheless, in- 
tersecting cores are often used without undue difficul- 
ties, but it is well to agree with the die caster upon 
their design and arrangement and to make a suitable 
allowance for fin removal before releasing a design 
for production. Occasionally it is better and perhaps 
cheaper to drill or punch one or both of the holes than 
to core them. 

E—Undercuts should be avoided, in general, largely 
on the ground that they increase die cost, when feasi- 
ble at all, and often are not feasible. Certain types of 
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aaa THIS COIL COSTS LESS BECAUSE OF 
sie SYNCHRONIZED COIL PRODUCTION 
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efer- Coil production is increased with 
le to the No. 102 Coil Winder because the 
n be operator tends several winding heads 
men- , ... while manual operations are per- 
id to ‘ formed on one head, the other 


plus heads are producing. 


e di- Write today for a free bulletin de- 
scribing other improvements. 
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4 FOR USE AS 

rt the Full-voltage Reversing Switch for Squirrel-cage Motors 
| de- Tt N | VE RSAL VT] | N ) | iN G é 0 al ae bf Two-speed Control for Single-winding A-c Motors 
than Two-speed Control for Separate-winding A-c Motors 

R. §. 

lossy P.O. BOX 1605 PROVIDENCE, Three- or Four-speed Control With One Reverse Speed 
— eee designers will especially appre- 
gen- ; ; ; ; 

otal ciate this switch. With the flange, 

trac- . e ° . 

opled which is available for flush mounting of the 

Sarnia standard switch, all that the designer needs 

to provide for completely built-in control is 

pins an opening and drilling in the face of the 

2s On machine. 

narks The safety advantages of this switch are 
they obvious. Since it is completely enclosed in 
best a steel housing, even when mounted entirely 

. . within a machine, the operator is safe- 

or : guarded, and the possibility of failure due to 
have ; ? : ; : 
alte | accumulations of dirt on the switch is 
r pin . PREFABRICATED PARTS minimized. 

* Another advantage of this universally adapt- 
nonly COMPLETE ASSEMBLIES oa able switch is the fact that a stock of only 
wear The Same Efficient Bi-Metal in Numerous a few standard models makes it easy to meet 

(mei Practical Forms — Any Shape, Any Size a] cll ; iealeaale 
} Cassy e Any machine, device or instrument whose operation includes almost any machine requirement y the 
vhere an automatic response to temperature changes can be im- use of the flush-mounting flanges and the 
5, in- proved with the non-fatiguing quality of Dole Bi-Metal. This fig : f et ail has 
+ onl material, in many of the forms suggested above, is capable Ive types Of Operating Knobs or levers. 
incul- ' of an infinite number of reactions without loss of accuracy. We shall be glad to send you complete de- 
upon Often it can be used in products already designed without any ~sineien tik we : h di . ond 
itable change, and some saving in costs is made possible. Where SCESPREVE IEEOEMATION, Wit SREREORS 3 
pit engineering cooperation is needed the same staff which per- application data. Write for Publication GEA- 
esig 


fected many outstanding applications will work on your prob- 
rhaps lem. Write us. 


DOLE "2"2° BI-METAL 


2230. General Electric, Schenectady, N. Y. 


. than 





a THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave., Chicago, Ill. GEN ERAL ELECTRIC 
es of ' Offices: Detroit and Albany, N. Y. 
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MORE THAN 
JUST MOTOR PARTS 























































Left—Typical 
G-E motor parts 


( Below—A device 
| using such parts 


They're Built to 
Match Your Devices 


When you buy G-E motor parts, you get, in 
addition to the parts, engineering service that 
means longer-lived devices and satisfied users. 
G-E engineers have successfully applied high- 
speed motor parts to such devices as drills, 
sanders, routers, shapers, reamers, mixers, 
hammers, saws, and valve seaters. These 
specialists will be glad to work with you 
and give you the benefit of their many years 
of experience in selecting torques, speeds, 
gear trains, mounting arrangements, and 
ventilating systems. They may also be able 
to show you how to save on materials, 
machining, and assembling. 





General Electric offers a complete line of 
universal series-motor parts in ratings from 
1/100 to 1 1/3 hp at speeds from 5,000 to 
10,000 rpm, for operation on either alternat- 
ing or direct current up to 250 volts. For 
additional information, ask the nearest G-E 
sales office for GEA-1942, or write General 
Electric, Schenectady, New York. 


070-1v4 


GENERAL @ ELECTRIC 





||| 


undercuts, both interior and exterior, are feasible, al- 
though they may involve extra die slides, some form 
of collapsible core, rocking core, or loose pieces which 
must be knocked out of each casting produced and 
again inserted in the die. When undercuts are essen- 
tial, the relative cost of producing them on the piece, 
as cast, and of machining the undercut subsequently 
may well be determined. It is best, however, to con- 
sult with the die caster before fixing upon a design 
involving an undercut which must be cast, so that the 
best method of accomplishing the desired result can be 
agreed upon. Foregoing suggestions as to design are 
not offered, of course, as being all-inclusive or unvary- 
ing as to application. 


IMPROVED PERFORMANCE 


(Continued from p. 90) 


settle on it. Moreover, the smooth cover is easily 
wiped clean. Finally, the housing is finished in a 
smooth brick red enamel, except for the cream color 
enamel on the front door and cover, and gives a color 
combination which is at once practical and contributing 
to the appearance of the smartly styled product which 
today’s markets require. 

Thanks to care in the design of the housing, and 
quite aside from its excellent appearance, the structure 
is simple and inexpensive to fabricate. It requires for 
production only dies of moderate cost, and the in- 
wardly turned flanges add sufficient stiffness to permit 
using a relatively light gauge of steel. The hinge and 
two small rubber buffers, all hidden when the cover is 
closed, raises the cover about % in. above the inwardly 
turned edges of the cabinet sides and corner panels, 
thus leaving a gap for air intake to the blower. With 
this arrangement, any dust or gas inside the hopper is 
drawn into the fire and does not leak outward into the 
furnace room, and constitutes one of the improved 
features of the design. The hopper sides and the in- 
tegral semi-circular-sectioned trough at the bottom, in 
which the screw conveyor turns, are formed from 13- 
gage copper bearing sheet steel, flanged and spot welded 
to the housing. This further stiffens the latter and 
makes tight joints to prevent coal seepage from the 
hopper into the compartments which contain the motor 
and blower, as well as the separately sealed gear re- 
duction unit. Thanks to its shape and to the care ex- 
ercised in the design of the housing hopper assembly, 
the latter costs materially less than the corresponding 
parts of the earlier model. This, however, is only one 
element although a significant one affecting cost reduc- 
tion of the unit as a whole. 

Past experience has amply demonstrated the utility 
and dependability of automatic coal stokers of the make 
here described as well as of other reliable makes. Low- 
ering of cost through improved design and increased 
economy in manufacture should tend to increase sales, 
as with other products, providing dependability is not 
sacrificed and performance meets reasonable require- 
ments. It is believed that the design here described 
involves several steps in the right direction and that it 
will compare most favorably with other designs hav- 
ing similar objectives. 
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The heart of the Electric Range 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Fully Automatic Counter 


MICGROFLEX 


This device will count the number of 
strokes of a planer, limit the number 
of feeds of a grinder, control the 
number of injections of a pump and 
do other things vital to modern ma- 
chine control. 


The Microflex Counter is a dial set 
solenoid operated counting relay for 
supervising the number of operations 
of a machine in a processing cycle. 
Models are available for direct con- 
nection to a shaft to count revolutions. 


Only Eagle Microflex Counters 
Offer All These Features. 


. Fully Automatic 

. Counts 0 to 400 

. Instantaneous Reset 

. Solenoid Operated 

. Simplified Dial Control 
(This feature is particularly import- 
ant since adjustments need not be 


made after operating unless the dial 
setting is to be changed.) 


ee eanaenemaal 


Send for Microflex Counter Bulletin No. 261 


EAGLE SIGNAL CORP. 


MOLINE ILLINOIS 
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For Complete 
Satisfaction .. . 


Manufacturers specify T R & S 
Rivets wherever quality in produc- 
tion is a factor and standards of 
fit for stress and strain are rig- 
idly maintained. Such production 
charts call for rivets of uniform 
preciseness. We have solved the 
riveting problems 


of America’s 





i. Inquiries leading industrial 
invited 
—_ — 
in single samples o 
stroke and work you concerns. 
multiple wish to do 
drive 


TUBULAR RIVET & STUD CO. 


World’s Foremost Producers of Rivets 
WOLLASTON MASSACHUSETTS 


100 





FREQUENCY MEASUREMENT 


(Continued from page 72) 


change in humidity. The 7 to 7.3 me. coil has an in- 
ductance of 1.7 microhenries and is shunted by a 250 
munf. fixed trimmer and a 44 mmf. variable air trimmer. 
All three coils are mounted on the band switch, thus 
permitting a minimum length of leads and making an 
extremely compact and rigid assembly. A four-inch 
diameter steel plate is supported by the band-switch 
and has provisions for mounting the variable trimmer 
condensers as well as the brass plunger screws which 
are used to change the inductance of the coils slightly 
in making the alignment at the laboratory. 

The main tuning condenser which, as previously 
stated, is switched from one coil assembly to the other 
as required, is of the straight line frequency type and 
has a rotation from maximum to minimum of 270 deg. 
The condenser stator plates are mounted in ceramic 
blocks to provide rigidity and low electrical loss. The 
use of a 270 deg. condenser was desired mainly from 
the standpoint of producing a long dial scale. All 
270 deg. condensers are of the so-called straight line 
frequency type. That is, they will, when connected 
directly across a coil, provide equal increments of fre- 
quency for a given angular change throughout their en- 
tire rotation. This means, of course, that the frequency 
of the tuned circuit has a straight line calibration on 
the dial. In order to use such a condenser with oscil- 
lators of extremely great band-spread, such as are em- 
ployed in the unit being described, trimmer condensers 
of large size must be placed across the coils, as already 
indicated. This results in a marked departure from 
linearity of the scale calibration when a straight line 
frequency condenser is used. 

It will be noted that the frequencies of the lower 
end of the band are much crowded together whereas 
those at the other end are spread out. This can be 
compensated for to a large extent, however, by plac- 
ing a suitable condenser in series with the straight line 
frequency variable condenser. For the particular bands 
used, a capacitance of 44.5 mmf. gives the most linear 
overall characteristics. 

Because the value of the series condenser had a 
marked effect upon the spread of frequencies over the 
scale, larger or smaller values than that for which the 
coils were designed resulting in inability to adjust the 
device to the dial calibration, it was necessary to main- 
tain tolerances of 0.1 mmf. on these fixed condensers. 

Another factor which was found to influence calibra- 
tion markedly was the capacitance of the stator tuning 
condenser to the metal chassis, which of course is at 
ground potential as regards radio frequency. Slight 
variations in this capacitance of the stator to ground 
will cause a marked difference in the amount that a 
given range of frequencies is spread on the dial. 

This effect was taken care of by providing a small 
steel shoe which is mounted on one of the stator termi- 
nals and whose position with respect to the chassis could 
he varied. In this way, it was possible to maintain con- 
stant capacitance to the chassis irrespective of the slight 
difference in tuning condensers encountered in produc- 
tion runs. 
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ELECTRIC APPLIANCE CORP. * TOLEDO, OHIO 
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THAT HAS ONLY 
ONE MOVING PART 
FORZLONG LIFE 


This A.C. Mercury 
e Plunger Relay is espe- 
cially suitable for adapta- 


tion in electrical machines | 


and equipment. Mercury | 


to mercury break, no ex- 


posed arc, with dustproof | 


and corrosion proof oper- 


ation. Will operate with | 


perfect efficiency in any 
position within 45° of 


vertical, and offers high | 
speed closing and open- | 
ing. Easily installed and | 


maintenance-free. Write 
today for descriptive liter- 
ature and prices; no 
obligation. 


HE B ELECTRIC/COMPANY, Inc. 


Lie . ELECTRICAL DEVICES 
clad 


Philadelphia, Pa. | 
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BUT IT’S THE KIND WE 
CAN LICK AT AUBURN 





Jobs, like the socket illustrated at top and in cross- 
section, molded in one piece with undercut inside 
"L"’ shaped slots, threaded base and screw inserts 
are tough ones to hand any molder. But, here at 
Auburn, they are the kind we take real pride in 
licking. They give us a chance to apply the knowl- 
edge we have acquired through more than 60 years 
of pioneering experience. They prove, also, the 
value of the many inspections that we make at every 
step of the work. 


The next time you have a tough job on the docket 
and want it done right, at a reasonable price, and 
delivered on time, why not turn the specifications 
over to Auburn. 


Established 1876 


MOLDED PLASTICS DIVISION OF 


ES ee ee 





AUBURN, N.Y. 
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Flexible shafts are far different from what 
they were a number of years ago. Here 
are a few of the differences. 


“AAI 


Then: flexible shafts were available in com- 
paratively small sizes only. 


Now: S. S. White offers a wide range of 
sizes up to .750” diameter. 


Then: all flexible shafts were very much alike 
in construction and physical characteristics. 


Now: S. S. White Shafts come in types 
specially developed for power drives and 
for mechanical remote controls, with a 
broad selection of physical characteristics 
in each type. 


Then: flexible shafts were all made of steel. 


Now: S. S. White makes them of different 
materials including those with non- 
magnetic and corrosion-resistant prop- 
erties. 


To KNOW Flexible Shafts is to 
USE them. 


The number and variety of new flexible 
shaft applications constantly appearing 
indicates that many engineers are up-to- 
date in their knowledge of flexible 
shafts. You, too, will find it helpful to 
have the latest information on hand when 


you design. Write and ask for the 
FLEXIBLE SHAFT BULLETINS. 


S.S. WHITE 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department L 10 East 40th St., New York, N. Y. 


FLEXIBLE SHAFTS for POWER DRIVES, REMOTE CONTROL cond COUPLING 





TO PROTECT THE PRODUCT 


(Continued from p. 70) 


tion cannot then be resumed until the motor has once 
more been started and brought up to speed. With a 
friction clutch, any load beyond a fixed limit will cause 
the clutch to slip and this action, in effect, disconnects 
the motor from the machine and causes machine stop- 
page without shutting down the motor. When the 
overload has been relieved, the clutch again takes up 
the load without motor outage. 

Friction clutches are made in a wide variety of 
forms but in essential of operation they are practically 
the same whether discs, bands or blocks are used as 
frictional members. The friction discs, or other fric- 
tion members, are held in contact, up to the slip point, 
by springs, compressed air or magnetic attraction, and 
nearly all have adjustment for varying the friction to 
suit the maximum load to be carried as well as for 
taking up any wear that may occur. 

A special type of friction clutch that is advantage- 
ously used under certain conditions is the free-wheel- 
ing, or over-running, clutch which, by an arrangement 
of its elements, will transmit the load only in one di- 
rection. Should the motor be inadvertently reversed, 
as by reversal of phase, this type of clutch will imme- 
diately relinquish its driving hold on the machine shaft 
so that no operation occurs. In many applications this 
protection against reversal is of vital importance to 
both the driven machine and to the work which it is 
performing. If, in a machine driven by such a clutch, 
the momentum of the machine should at any time cause 
it to operate at a speed greater than that intentionally 
imparted to it by the motor drive, in other words 
should it over-run its drive, the free-wheeling clutch 
effectively disconnects the drive from the machine and 
the machine speed will promptly drop to normal. 
When this point is reached the clutch again allows the 
motor to take up its load and production resumes. 

Protection by humidity control devices. There 
is sometimes a need to protect the complete electrically- 
energized product against extreme or deficient humidity 
conditions. There are a number of controls similar in 
form to the familiar room air type of humidistat as 
well as certain commercial types. One device being 
employed to an increasing extent for humidity control 
is a special form originally designed for application 
to windows to prevent the accumulation of condensa- 
tion on the glass but which is effectively employed for 
specialized product protection. This operates on the 
principle of using the multiple human hair element, the 
tightly mounted hairs being subject to a definite 
amount of expansion or contraction to correspond with 
the changes in the humidity of the air. Such action on 
the part of the hairs actuates the opening or closing 
of the control apparatus. 

For general references to those organizations active 
in the several fields thus summarized and selectively 
indicated for product protection elements (including 
many of these and have cooperated in making avail- 
able more recent information for the present study) 
the reader is referred to the several foot-notes and re- 
lated discussions indicated on preceding pages. 
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THERE’S AN EXTRA MARGIN OF DEPENDABILITY WHEN You BU 


ONLY BY BRAND... coofy BRANDY WIN 


EXAMPLES 
(From left to right) Make your product a standard industrial brand by building- 
Precision fabrication is illus- in only quality parts at the start, especially with the use of 





— eee ae insulating materials. There’s no better way to begin than 
: antity on shor 3 ~ ‘ 

siitade with Brandywine fibre—that bone tough material that can 
A fibre duplication of a be tapped, drilled, threaded and formed with the finest precision and 
synthetic resin product, at absolute accuracy. Remember Brandywine is the brand name for 
a fraction of the original . : . : e 

oni all around service-longevity. Whether you fabricate your own parts 
Vids Mids ndteibile dak: eab. from standard lengths of fibre tubing, or allocate the entire job to us, 
stitution for a metal end, you'll find that Brandywine’s extra dependability will pay off. Write 


will not wear or bruise 
insulation. 


Bone-tough fibre pulley—a 
iwrical example of the A CA NIDW WHINE risre propucts company 


working qualities of 


Brandywine. 1402 Walnut Street Wilmington, Del. | 


for samples and quotations; no obligation of course. 


PLATINUM -SILVER-§PALLADIUM 


GONTACIS 


AN D CONTACT MATERIALS 


E can supply you with whatever 
you may need in contacts or con- 
tact materials and you may always 
be sure of the unvarying purity and uni- 
formity of the metal because its refining 
is done under strict scientific control. As a 
result, it is of uniform crystalline structure 
F H and it has the positive working qualities 








ey that assure consistant performance. We 
shall always be glad to discuss your con- 


tact requirements with you. 


Mad or 
al RIVETS 
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SHAPES 


BAKER & CO., INC. 
SMELTERS,. REFINERS AND WORKERS 
OF PLATINUM. GOLD AND SILVER 


113 ASTOR STREET, NEWARK. N. J. 
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SAN FRANCISCO CHICAGO 
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When the human eye 
could probe no further into 
MNS cll od Me uM Toh os 
ens, Galileo gave the world 
SUC lel of MST CM TT 
began, necessity has been 
the mother of invention. 













































Yesterday's insulation is no longer able to meet the 
demands of today. Underwriters are more severe in 
their requirements; electrical associations and utili- 
ties insist on @ greater margin of safety. To meet 
these new demands, we have developed in AlSiMag, 
Boh Ml t-PA Retna R tt kei eee 
a wide margin of safety. It is a Steatite with high- 
dielectric resistance at elevated temperatures. It 
costs no more to purchase parts made of this 
superior material. Why take chances? Get AlSiMag. 


AMERICAN LAVA CORPORATION * CHATTANOOGA 
CHICAGO + CLEVELAND » NEW YORK « ST. LOUIS - LOS ANGELES 
SUBS UUC RL OARS OLS TD hr) ae mee 











| 
| FOR HIGH-STRENGTH DIE-CASTINGS 


Research engineers at the Battelle Memorial Institute, in an 
investigation sponsored by the Union Carbide and Carbon Re- 
search Laboratories, Inc., have developed a new high-strength, 
die-casting alloy composed of 83 copper, 10 zinc, 5° silicon, 1 
manganese and 1 aluminum. The high silicon content greatly 
reduces the melting range of the copper-zinc alloy and adds the 
properties of high fluidity, corrosion resistance and high 
strength. Manganese raises the yield and tensile strengths; 
aluminum improves the ductility of the alloy and imparts a heat- 
resistant skin which prevents scaling or tarnishing of the heated 
alloy, even when heated for a long time close to the melting 
point. By slight variation of the composition the properties 
can be changed somewhat. The alloy is of a bright golden color 
and, as die cast, has a clean surface requiring no further treat- 
ment. Althcugh preferably die cast, it may be chill cast with- 
out pressure, plaster mold or sand cast. It is commercially 
used at present for die-castings where unusually high strength 
| is desired and as chill or plaster mold castings for making 
| molds for various rubber products. 


REFRIGERATOR DRIVE RE-OPENS 


Greater emphasis in 1940 refrigerator developments will prob- 
ably be placed on “stripped” or “non-deluxe” units. This is a 
result of the success of these lower-cost refrigerators in 1939 
and their competitive capabilities. The 1940 line of regular 
fully-equipped refrigerators is slated for an average price in- 
crease of 5 per cent due to the rise in raw materials. Price ad- 
vances are also projected for the new line of other major ap- 
pliances. However, the special “stripped” boxes will be offered 
at lower levels than prevailed last year, according to some 
opinions. Sharp sales increases, such as took place in 1939, are 
not anticipated by distributors this year but the steadily grow- 
ing replacement market offers an encouraging factor. 





ENERGY OUTPUT HITS NEW PEAK 


Rising to a new high for the week ended December 23, the 
production of electricity by the electric light and power in- 
dustry reached 2,641,458,000 kw.-hr. as compared with 2,604,- 
558,000 kw.-hr. in the previous week and 2,362,947,000 kw.-hr. 
in the corresponding week of 1938, respective gains of 1.4 and 
11.8 per cent. According to figures released by the Edison 
Electric Institute, total output in the four weeks ended Decem- 
ber 23 amounted to 10,370,353,000 kw.-hr., an advance of 11.5 
per cent over the 9,299,998,000 kw.-hr. in the comparable period 
of 1938. 


RCA PLANS TUBE STANDARDIZATION 
Seeking to confine the specification of receiving tubes by radio 
set engineers and designers to a relatively small list, RCA 
Manufacturing Company has selected 36 types, which perform 
all the basic functions, from the 453 now produced, and is urg- 
ing the industry to cooperate by designing future radio receiv- 
ers to include only those tubes on the “preference list.” A sur- 
vey conducted by L. W. Teegarden, RCA tube and parts sales 
manager, indicated that 90 per cent of all sales centered in but 
90 tube types for which only 20 basic functions exist. Accord- 
ing to Mr. Teegarden, concentration on fewer types, therefore, 
will help simplify manufacturing, stocking and selling problems. 
Emphasizing that the “preference list” is offered as a helpful 
suggestion and constructive beginning and is not intended to be 
rigidly inflexible, Mr. Teegarden said: “Should technical prog- 
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Chace High Temperature Bi- 
metal is the active element used 
Fl in the Pilot Control of this fur- 
W) nace. This control automatically 
shuts off the fuel intake line in 
case pilot flame is accidentally or 
otherwise extinguished. 









Chace High Temperature Bi- 
metals are engineered for oper- 
ating in flame or where temper- 
atures are above normal. May we 
suggest the type of bimetal best 
suited for use in your product. 


Write Chace. 









If you use condensers of any 
type, you should have this 
dependable yardstick for 
gauging their true quality. 
The AEROVOX Capacity 
& Resistance Bridge, despite 
its low price of $35.75, is a 
remarkably precise  instru- 
ment, with high-grade meter 
in place of usual neon lamp. 


Measures capacity, leakage, 
power factor, insulation resistance 
and other characteristics. Serves 
as vacuum-tube voltmeter, power 


7) Fully self-contained. Port- supply, various meters, etc. 


\ able. Removable slip-of 


n cover. Serves as capacity Ask to See It... 

. bridge, resistance bridge, Your local AEROVOX jobber 
“ 7 = can show you this instrument. 
| insulation resistance tester, Ask for descriptive literature. Or 
fe vacuum-tube voltmeter, write us direct. 
voltmeter (0-600 v.), 
millivoltmeter (0-60 
my.), milliammeter (0-60 
ma.), variable power 


1 supply (15-600 v.), etc. 
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THE IMPORTANCE OF 
A GOOD FASTENER 


2 





Ste 


The fastening of assemblies in 
modern shop practice has been 
stepped up to keep pace with 
the demands of the continuity of 
_high speed production. No one 
fastening device contributes so 
~ greatly in meeting today’s produc-— 
tion demands as Groov Pins. Their 
use eliminates tapping, reaming 
and riveting operations and at- 
tendant labor, materials and tool 
costs. Only two simple opera- 
tions are necessary—the drilling 
of a straight hole and the insert- 
ing of the Groov Pin. They give 
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gineering. Leaders of industry, 
everywhere, have used more 
than a billion Groov Pins. 


Our engineers have solved many com- 
plex fastening problems. They may be 
able to help you cut your fastening 





411-13 Kerrigan Avenue 
Union City, N. J. 


Send for our illustrated hand book 






























































.« » LIKE 
SOLID METAL 


because mane 


wil §il- Fos 


Millions of electrical joints are 
made every year with the low 
temperature silver brazing alloy 
Sil-Fos. 


This wide use, including 
most of the top-ranking organ- 
izations in the electrical indus- 
tries, is convincing evidence 
that Sil-Fos does a reliable job 
and does it economically. 


With copper, brass and 
bronze it makes joints that are 
just like solid metal—as strong 
mechanically and as efficient 
electrically—joints which have 
the ductility so necessary to 
withstand shock, vibration and 
temperature changes. 


The low brazing temperature 
—1300 Deg. F.—and the ex- 
ceptional fluidity of Sil-Fos 
combine to give you sound 
joints with less labor and 
materials. 


If the brazing of lugs, term- 
inals, connectors, taps, wires, 
cables or bus bars is part of 
your production, it will pay 
you to try Sil-Fos. Write today 
for full details and Bulletin 
EM-51. 


SNIDER 82 Fulton St., 


mS o\ FounDED JQ 44 
CN 1867 AS 
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<3 Sy 
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Twist a joint to destruction 
ond the metal breoks 
the SIL-FOS joint 





not 


















HANDY HARMAN 


New York, N.Y. 


Anite in Principal Cities 
In Canada: HANDY & HARMAN of Canada, Ltd., Toronto 


ress result in the development of tubes which have superior 
performance to those now on the list, they will, of course, be 
substituted. . . . Continuous manufacture of fewer tube types 
should result in improved quality, tending further to reduce ini- 
tial costs to the industry and to the public.” 


CHEMICAL EXPOSITION MARKS PROGRESS 


New developments in materials, processes and other factors 
closely allied to the field of industrial chemicals dominated the 
Seventeenth National Exposition of Chemical Industries held 
early last month in New York City. Electrical components and 
complete products incorporating them were fully in evidence. 

Silver steel, a new stainless alloy, for which it is claimed 
over 700 uses have already been found, was shown publicly for 
the first time. This alloy, which contains 0.25 to 0.30 per cent 
of silver in addition to the 18 per cent chromium and 8 per cent 
nickel used in standard stainless steels, is highly resistant to 
corrosive influences and because of the presence of silver, ap- 
pears to offer some unusual adaptabilities for some of those 
stamping applications previously considered to be either impos- 
sible or too difficult for practical purposes. In addition, the use 
of silver improves machining characteristics. 

Represented among the electrical and mechanical exhibits 
were some of the newer all-electric, adjustable-speed drives for 
ac. circuits designed to deliver stepless variations in speed over 
a wide range. 

Complete electrically-energized products were of notable in- 
terest in some exhibits as reflecting engineering-design progress 
in plastic molding machines, packaging, bottling and weighing 
equipment as well as in the fields of metering, heat and process 
control, and instrumentation. 


STAINLESS ON LOW CARBON SHEET STEEL 


Production of low carbon steel with an alloyed surface of 18 
per cent chromium and 8 per cent nickel stainless steel has 
aroused considerable interest in the steel industry because of 
the unusual wearing qualities inherent in this new metal and its 
comparatively low cost. Robert Kinkead, consulting engineer 


who invented the patent, has pointed out that the purpose of 
the process is to make available stainless steel surfaces on or- 
dinary steel for the tonnage market rather than to compete with 
The material has been subjected to many 


solid stainless steel. 










MEETINGS AHEAD 


Jan. 7-13. National Washer and Ironer Show. 
Sponsored by the American Washer and Ironer Manu- 
facturers Association, Chicago, Ill. J. R. Bohnen, 80 E. 
Jackson Blvd., Chicago, III. 

Jan. 11-13. American Engineering Council. An- 
nual meeting, Washington, D. C. Frederick M. Feiker, 
744 Jackson Pl., Washington, D. C. 

Jan. 15-17. National Air Conditioning Associa- 
tion. First annual convention, Chicago, Ill. John H. 
Keller, Mechanical Heat & Cold, Inc., Detroit, Mich. 

Jan. 15-18. Coin Machine Industries, Inc. Annual 
convention, Chicago, Ill. Theodore R. Sills, 43 E. Ohio 
St., Chicago, IIl. 

Jan. 17-19. American Society of Refrigerating 
Engineers. Annual meeting, Chicago, Ill. D. L. Fiske, 
37 W. 39th St., New York, N. Y. 

Jan. 22-25. National Warm Air Heating and Air 
Conditioning Association. Cleveland, Ohio. Allen 
W. Williams, 5 E. Long St., Columbus, Ohio. 

Jan. 22-26. American Institute of Electrical Engi- 
neers. Winter convention, New York, N. Y. H. H. 
Henline, 33 W 39th St., New York, N. Y. 

Jan. 22-26. American Society of Heating and 
Ventilating Engineers. Annual meeting, Cleveland, 
Ohio. A. V. Hutchinson, 51 Madison Ave., New York, 
N.Y. 

Feb. 5-10. National Electrical Manufacturers As- 
sociation. Mid-winter conference, New York, N. Y. 
W. J. Donald, 155 East 44th St., New York, N. Y. 
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BEAUTY IS 


ie There's more to molding design than just an 
; attractive piece of merchandise—other factors 
| which make the piece more or less ‘beautiful’ 
: to the manufacturer. What about its engineer- 
it ing and adaptability to molding processes? . . . 
: its cost and potential profit? 

e 

. Put it up to STOKES design-engineers who dig 
is in and find the real answers which, added to- 
; gether, determine success or failure in the 
, market. 

3S 

g 





A clock case designed in the 
modern manner and molded by 
Stokes for the Sessions Clock Co. 


; no) eo we eee. 


Gen'l Offices: 330 WEBSTER ST., TRENTON, N. J. 


‘GEARED 









— QUALITY FROM START TO FINISH 
1E SOURCE OF SUPPLY FOR MANY PRODUCTS 


FICIENT PLANNING FOR GREATEST ECONOMY 


: Controlled quality from steel to finished part is 
< Barnes’ answer to the day's demand for production and 
<< still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 
> any requirement, every day, Large amounts are always on 
a rand for quick conversion into the kind of spring you need. 


A 


The Wallace Barnes Company . srisToL, CONNECTICUT 


DIVISION OF ASSOCIATED SPRING CORPORATION 


| SPRINGMAKERS FOR MORE THAN THREE UARTERS OF A CENTURY 
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Plants: TRENTON, N. J. and WELLAND, ONT. 


MOLDERS OF ALL PLASTICS—Including Hard Rubber—SINCE 1897 





RESOLUTIONS 


and REVOLUTIONS 


Resolutions at this season are 
legendary. Ours are no different 
perhaps than last year, and the year 
before—objectively to make still 
better brushes. And you are interested 
in Happy Revolutions for your motors 
—every R. P. M. safeguarded by the 
security of brushes specifically de- 
signed under expert engineering knowl- 
edge to give lasting satisfaction and 
maximum results of motor operation. 


To those who have been using 
SUPERIOR BRUSHES during 1939 
and the many years before we 
express our gratitude and feel there 
is no urge necessary for continued 
patronage. To you who wish to 
start the New Year right—and end 

it right—we suggest joining the Big 
Parade of Superior Brush users. 


‘7ALL THAT THE NAME IMPLIES’ 
9115 GEORGE AVENUE CLEVELAND, OHIO 











Rings Around Your Product! 


HIS little group of spring belts, control rings and 
grease retainers are interesting because of the 
need for evenness, flexibility and strength. We 
supply them in every possible gauge, pitch and 
size—along with several thousand other springs for 


products. If you do not have it, 


SEND FOR THE PECK CATALOG 


which shows the extent of Peck Service. No charge, 
but please write on your letter head. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 


SMALL GEARS 


14 to 96 D.P. 





SPURS WORMS 


SPIRALS RATCHETS 


BEVELS SEGMENTS 


IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 
as--- 

No Stock 


Made to order only No Catalog 


Gear Specialties 
m4 cHIcaGco 


2650 W. Medill Ave. 


Phone Humboldt 3482 
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fabricating processes and tests to prove the perfection of the 
bond between the alloyed surface and the base metal and, ac- 
cording to Mr. Kinkead, it has shown itself to be suitable for 
deep drawing. Capable of being made in 0.010 in. thicknesses, 
the new metal can be produced within predetermined specifica- 
tions. 


NEW PLANTS AND EXPANSIONS 


Ted Nagle Equipment Corporation has been formed in 
Detroit, Mich. for the development of automotive and radio 
service test equipment formerly produced by the Bendix Radio 
Corporation, of which Mr. Nagle, who heads the new company, 
was director of sales. 

Heinemann Electric Company of Trenton, N. J. is en- 
larging its plant by an addition of approximately 10,000 sq. ft. 

Littelfuse, Inc. has expanded for the fifth time in 12 years 
by moving to larger quarters at 4757 Ravenswood Avenue, 
Chicago. 

Progressive Welder Company is constructing a new plant 
at Outer Drive and Moenhart Avenue, Detroit, which will be 
completed about February 15. 

Hygrade Sylvania Corporation has just completed two 
new wings, containing 50,000 sq. ft. of floor space, marking the 
further growth of the Emporium, Pa., plant which was organ- 
ized 15 years ago for the manufacture of radio tubes. 

General Electric Company has organized the Nela spe- 
cialty division of the lamp department in Hoboken, N. J., where 
information may be obtained on mercury switches, glow lamps, 
quartz, mercury arcs and other specialty items. Formerly the 
General Electric Vapor Lamp Company. 

Western Electric Company has formed a specialty prod- 
ucts division at the Kearney, N. J. works, headed by F. R. Lack 
as manager. The unit will be responsible for such by-products 
of telephone research as hearing aids, sound systems, broadcast- 
ing equipment, ete. 


McBRIDE HEADS PORCELAIN INSTITUTE 


P. B. McBride of the Porcelain Metals Corporation, Louisville, 
has been elected president of the Porcelain Enamel Institute for 
1940 at the organization’s recent ninth annual meeting. W. H. 
3rett, Enamel Products Company, and R. R. Danielson, Metal 
& Thermit Corporation, were named vice presidents; William 
Hogenson and C. S. Pearce were re-elected to the respective 
offices of treasurer and managing director. 


METHODS OF ELECTRICAL WIRING 

Presenting fundamentals of electrical practice, terminology, 
basic principles, theory behind practices and practical wiring 
instructions, all based on the National Electrical Code, “Prac- 
tical Electrical Wiring,” by H. P. Richter, explains the subject 
in language simple enough for the beginner yet sufficiently com- 
plete to be valuable to those already active in the field. Pub- 
lished by the McGraw-Hill Book Company. 


APPLIANCE SALES CLIMB FURTHER 


Washing Machines. Shipments in October, 1939, totaled 
142,830 compared to 138,992 in September and 115,019 in Octo- 
ber, 1938, increases of 2.8 and 24.1 per cent. Ten months’ ship- 
ments totaled 1,252,996, an increase of 27 per cent over the same 
period in 1938, according to the American Washer and Ironer 
Manufacturers Association. 

Ironers. October shipments were 11,161 against 10,565 in 
September, up 5.6 per cent, and 10,523 in October, 1938, an in- 
crease of 6 per cent. Shipments in the first ten months of 1939 
totaled 93,380 compared to 93,104 in the like 1938 period. 

Vacuum Cleaners. Sales in October were 137,901, an in- 
crease of 14.2 per cent over September’s figure of 120,708 and 
15.1 per cent greater than the 119,805 units sold in October, 
1938. According to the Vacuum Cleaner Manufacturers As- 
sociation, sales from January through October, 1939, amounted 
to 1,138,152, an advance of 7.3 per cent over 1,060,214 in the 
same period of 1938. 

Refrigerators. Domestic household units sold during Oc- 
tober amounted to 57,715, 15.1 per cent below the 68,033 in 
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POWER PLANT 


BUILT FOR YEARS OF SERVICE 


SCORES OF USES such as driving fans, movie projectors, and 
other light home appliances; powering toys, motion displays, 
switches and control systems—these and many other applications 
have proved the lasting dependability of the Alliance Model 
MS Motor, illustrated above. 





The MS Motor is unidirectional, available for either clockwise 
or counter-clockwise rotation. It may be wound for voltages 
from 24 to 250 at frequencies of 40, 50, or 60 cycles, with , . . 
power outputs ranging from 1/250 to 1/800 H.P. consistent with Large Stocks... Uniform High Quality pac 


duty cycle requirements. Finest materials and precision manu- immediate Shipment . « « Principal products include— 
Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 


Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 











facturing assure long life and freedom from breakdowns. Excep- 


tionally low priced. Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing. 
Write or wire for sample and complete information. Rivets. Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 


Ryerson & Son, Inc. Plantsat: Chicago, M ilwaukee, St. Louis,Cincin- 


ALLIANCE MFG. CO., Dept. H, Alliance, Ohio nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
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BEAD CHAIN* 


The smooth beads, available in a 
variety of metals and finishes, form 
a strong, non-kinkable chain that 
gives added effectiveness to many 
electrical products. Made in bead 
diameter sizes from 3/32" to 3/8". 

















..can even liven up sales! 


You'll do well to investigate the oppor- 
tunities offered by moldings of rubber and 
synthetic rubber. Manufacturers of elec- 
trical machines, appliances and equipment 
everywhere are reaping the benefits from 
this highly efficient and economical product. 





We have designed and molded special 
rubber parts to precision specifications for 
many years. Let us show you how to add 
extra life to your product: write today—no 
obligation, of course. 


WESTERN RUBBER CO. 


Goshen, Indiana 


BEAD CHAIN 


*STas.isnen 19!* 
Trade Mark Reg U.S Pot OR 


Our 25 years’ experience is at your 
service for developing new assemblies. 


THE BEAD CHAIN MFG. COMPANY 


*Reg. U. S. Pat. of. 16 Mt. Grove St., Bridgeport, Conn. 


MANUFACTURERS OF MOLDED INDUSTRIAL PRODUCTS 


OF RUBBER AND SYNTHETIC RUBBER 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25° or more and is durable. 


Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 


A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


Write today for full information 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 


Regular 10 Amp. 


25 Amp. capacity THERMOSWITCH 


Now that the standard 10 Amp. Fenwal Thermoswitch 
has been a proven success in many fields, we have designed 
and now offer a 25 Amp. capacity Thermoswitch as well. 


Available in all types made in the standard 10 Amp. line, 
and embodying the same Thermostatic principle these allow 
wider application and use because of their increased capacity. 


Write today on Company letterhead for full details—or test 
sample (invoiced subject to full credit in 30 days). 






10 MAIN STREET 
ASHLAND,MASSACHUSETTS 








September and 80.3 per cent above the 32,044 sales in October, 
1938, as reported to the National Electrical Manufacturers As- 
sociation. Total domestic sales for the first ten months of 1939 
were 1,682,372 compared with 1,117,265 in the previous year, a 
gain of 50.5 per cent. 

Mechanical Stokers. Sales for the month of October 
amounted to 18,222, down 10.6 per cent from the September fig- 
ure of 20,398 and slightly higher than the October, 1938, total 
of 17,681. For the ten months, according to the Department 
of Commerce, sales aggregated 89,883 while 83,545 were sold 
in the like 1938 period, a gain of 7.5 per cent. 

Oil Burners. Shipments for October amounted to 34,658 
compared with 35,352 in September and 21,059 in October, 1938, 
an increase of 17.1 per cent. Statistics from the Department 
of Commerce show that 181,645 units were shipped during the 
first ten months of 1939 in comparison with 118,869 in the same 
period of 1938, up 52.8 per cent. 


ABOUT PEOPLE YOU KNOW— 


Harold G. Wolfram, connected with the Porcelain Enamel 
& Mfg. Company for the past 15 years, has been appointed 
vice president in charge of all engineering and _ technical 
activities. 

A. J. Fisher, formerly vice president and general manager 
of the Robeson-Rochester Company, has been named assistant 
to the president of Schick Dry Shaver, Inc., in charge of co- 
ordination of manufacturing and engineering. 

James S. Knowlson, chairman of the board of Stewart- 
Warner Corporation, has been elected president. 

R. B. Moir, who resigned as chief engineer of the W. A. 
Jones Foundry & Machine Company, has become associated 
with Foote Bros. Gear & Machine Corporation as director of 
sales research and engineering development. 

Harold J. Stein, research engineer of the manufacturing 
department of Allis-Chalmers Mfg. Company, has been ap- 
pointed director of research, chemistry and metallurgy, bring- 
ing all these activities under one head. He will be assisted by 
J. T. Jarman. 

L. H. Miller has been appointed merchandise manager for 
the General Electric appliance and merchandise department in 
3ridgeport and will be responsible for supervising those mer- 
chandising services which function on behalf of all appliance 
lines. 

William M. Bristol, Jr. of Bristol-Myers Company has 
been elected to head the Packaging Institute, Inc. for the com- 
ing year. Carl H. Lambelet of the New Jersey Machine 
Corporation has been named vice president. 

Clarence G. Stoll, vice president in charge of operations 
since 1938, has been elected president of Western Electric Com- 
pany, succeeding Edgar S. Bloom. 

Harry L. Sommerer, formerly assistant to the executive 
vice president, has been appointed manager of manufacturing 
for the RCA plants with headquarters in Camden, N. J. 

W. C. Noll has been appointed manager of product service 
for the General Electric appliance and merchandise department, 
Bridgeport. 

George A. Harrington has been appointed general purchas- 
ing agent and production manager for Schick Dry Shaver, Inc. 

C. H. Alvord has been named factory manager of the Erie 
Resistor Corporation where he supervises both the radio com- 
ponent and plastics divisions. 

Harry Boyd Brown, national merchandising manager for 
Philco Radio & Television Corporation, has been placed in 
charge of all air conditioning activities. 

James E. Gleason, president of Gleason Works, Rochester, 
N. Y., has been awarded the 1939 A.S.M.E. medal “for service 
to the cause of safer and better transportation.” 

George L. Crosby, vice president and general sales manager 
of Roller-Smith Company, who has been affiliated with that 
organization since 1910, died early in December. 

George Chapman and Carl M. Snyder have been named 
assistant managers of the appliance and merchandise depart- 
ment of General Electric at Bridgeport. Mr. Chapman will 
assist Vice President Andrews in the administration of the 
appliance division which includes the design, manufacture and 
distribution of electric refrigerators, ranges, clocks, heating 
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NEW 7-INCH PORTABLES 


FOR LABORATORY - COMMERCIAL 
AND INDUSTRIAL TESTING 











@ 7-Inch Instrument with 
6-Inch Scale. 


AKRON 
PORCELAIN 


@ ‘We were told you could 
do the job right"’ is the type of 
recommendation that we have 







@ Standard and Special 
Ranges. 







@ Mirror Scale Avoids 
Parallax in Readings. 





@ Oak Carrying Case with 
Detachable Cover. 


received time and again. Forty 






@ Special Design to Assure 
Quick, Accurate Read- 
ings. 


years in the business is proof 
that we are ‘delivering the 
goods’ as specified by the cus- 
tomer. Send us your specifica- 
Leh. UG Mey l tat el Models 725-735 Portables may be obtained in 
ee Pi standard and special ranges, including instruments of 
extreme sensitivity for laboratory use—as well as those 
AKRON PORCELAIN CO. for general commercial and industrial testing purposes. 

prea The large 7-inch instrument has a long six-inch mirror scale, 


maximum dial opening, and knife-edge pointer to assure L 
quick accurate readings. Accuracy within 1°% (12% for 
many ranges). Mirror scale eliminates parallax in read- ri ET, 


ings. Available in  microammeters, milliammeters, 
ammeters, voltmeters, millivoltmeters, thermo-ammeters— Write for details 
: multiple or single ranges. Case is quarter-sawed golden 
4s } PS oak, 11” x 9’’ x 4’, with handle and detachable cover. 

7 


i Black bakelite panel. 
v4 e/ FOR MORE INFORMATION WRITE: 
7 Section 311, Harmon Drive 


THE TRIPLETT ELECTRICAL INSTRUMENT CO.., Bluffton, Ohio 
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on your needs. 


' 
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You Get Better Quality at Lower Cost with these 


MIDGET RELAYS 


If your requirements call for small, low-price relays, P-B MIDGET 
RELAYS will do the job. You'll agree with many users that they 
are outstanding on construc- 
tion and performance. Write 
today for bulletins containing 
full details on P-B MIDGET (3 
RELAYS. =) 


POTTER & 
BRUMFIELD 


MFG. CO., INC. 


Princeton, Indiana 











4 AWARD WINNERS 









Midget Relays. Semi-Sensi- 
tive Relays. Small Power 
Relays. __ Process Timers. Type MR-Double Pole (AC or DC) 
Special Timers. 25%" x 2%” x 1%” high. 


OF THE 1939 MODERN 
PLASTICS COMPETITION 


Top Award in the Novelty Group Denta- 
Kit Tooth Brush molded of Tenite for 
Violette, Inc., Chicago, Illinois. 


Top Award in the Transportation Group, 
the Bicycle Guardlite molded of Tenite 
for Delta Electric Company, Marion, 
Indiana. 

Honorable Mention in the Household 
Group, Saniway Tooth Brush Sterilizer 
molded of Plaskon for Practical Products, 
Inc., Indianapolis, Indiana. 

Honorable Mention in the Industrial 
Group, Cardineer Rotary File Wheel 
molded of Durez for Diebold Safe and 
Lock Company, Canton, Ohio. 

These awards speak for themselves as 
evidence of our consistent ability as Custom 
Molders of all types of plastic materials. 


CHICAGO MOLDED PRODUCTS CORPORATION 


1024 North Koimar Avenue Chicago, Illinois 


































Flea Power 


MOTORS 


A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 


SpeedWay Manufacturing Co. 
1828 So. 52nd Ave., Cicero, Ill. WRITE FOR 
CIRCULAR 
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Janetle © 


MOTORIZED SPEED REDUCERS 


















































BUILT IN 43 DIFFERENT SIZES 
1/50 to 10 H.P. 
Speeds from .008 to 1140 R.P.M. 


Built‘complete by one organization— 
No divided responsibility 


The diversity of sizes, speeds and types of motors of 
Janette motorized and motorless speed reducers, 
enables you to select the reducer that exactly meets 
your individual requirements. 


Janette reducers are designed, built, tested and 
_—— as compact units by one organization. 
here is no divided responsibility for their successful 
operation. 


Exceptionally simplified price and data bulletins are 
available. May we send you a copy? 


Rotary Converters—Generators—Motors—Motor-Generators 


Janette Manufacturing 
556-558 West Monroe Street Chicago, Il. U.S.A 


36,700,000 PEOPLE ... 





% Surging crowds . . . approximately 25,800,000 paid admis- 
sions at the New York Fair plus another 10,900,000 through 
the Golden Gate turnstiles. A\ll *Troutman Totalizer counting 
mechanisms used Relays by Guardian, exclusively, and never 
missed once! 


No interruptions in service from opening to closing, for a 
total of 439 eighteen-hour days. Moreover, Relays by Guar- 
dian were in steady operation 7 days per week, withstanding 
one of the severest, large scale tests ever made. 

*Certified Correct—F. B. Troutman, Pres., Troutman Totalizer Co. 


RELAYS sy GUARDIAN 


Solenoids — Stepping Switches—Time Delay-AC-DC 
singly, or in COMPLETE CONTROL UNIT form, 


have answered thousands of problems. They answer 
yours, too, with a quick solution and a delivery date 
a lot closer than you'd ever expect. 


Write for Catalog *“‘M”’ Today! 


GUARDIAN ) ELECTRIC 


ype-R 
Stepping Relay 1627 W. Walnut St. 





Chicago, Illinois 








| devices and other appliances. Mr. Snyder will be responsible 


for sales and sales activities of the same line of products to- 
gether with radio and television receivers and tubes. 


/ MANUFACTURERS MERGE 


Oak Manufacturing Company, manufacturer of wave 


| band and selector switches for the radio industry, has taken 
| over the Reliance Die & Stamping Company at 1260 Clybourn 


Avenue, Chicago, and will move its Chicago offices and plant 
to this location. Officers are E. F. Bessey, president and 
treasurer, and Elof Sandstrom, vice president. 

Fox Engineering Company, Jackson, Michigan was in- 


| corporated to succeed the Fox Machine Company which has 





been liquidated. 

C. G. Conn, Ltd., of Elkhart, Indiana, maker of band and 
orchestra instruments, has acquired a controlling interest in 
the Federal Recorder Company of New York, manufacturers 
of recording equipment. 


PROBLEMS IN PLASTICS 


Seeking to introduce the reader to the whole field of synthetic 
plastics without including difficult technical information, a new 
textbook by Dale E. Mansperger and Carson W. Pepper offers 
some useful fundamental facts. Recognizing plastics as a 
medium for the development of technical skills and the en- 
couragement of creative expression, the authors have presented 
148 separate designs for problems which may be shaped from 
these plastic materials. “Plastics—Problems and Processes” is 
published by the International Textbook Company. 


PROCEDURE IN PATENT PROTECTION 


Problems involved in obtaining proper patent protection are 
treated in “Patent Fundamentals” by Adelbert Schapp, intended 


| for the use of inventors, engineers, chemists, executives and 


students. It explains in non-technical language and demon- 


strates by practical examples the underlying principles of true 
| invention, procedure in obtaining adequate patent protection, 


drafting of effective claims, making assignments and issuing 
licenses. Essential facts about trademarks, copyrights, design 


| patents, prints and labels are also included. A publication of 


the Industrial Press. 


| TELEVISION RECEPTION IMPROVED 


| Better image quality, growing out of the development of a new 
| fluorescent coating for cathode-ray tubes, and a system of tele- 


vision whereby receivers will follow automatically any changes 
in transmitted line and frame frequencies are among the latest 


| significant developments in television broadcast reception. These 


were demonstrated recently at the Allen B. DuMont Labora- 
tories, Inc. 

The new type persistence screen consists of an orange-white 
material containing special salts. Those salts cause a fluores- 
cent delay-light which holds each televised image for a fraction 
of a second, thus eliminating the appreciable black interval 
normally occurring between successive pictures. The ad- 
vantage claimed for this type of screen is that it reduces the 
repetitive image rate required by one-half without introducing 
noticeable flicker or loss of pictorial quality. This character- 
istic may be utilized either to cut the required television fre- 
quency band by one-half or to transmit an image having an 
increased number of scanning lines. 

The new television system is in marked contrast with the 
present RMA standard, fixed at 441 lines in present trans- 


| mitters and receivers. With the new DuMont vertical syn- 


chronizing pulse signal the number of lines transmitted can 
be varied at will, and a receiver designed to respond to the 
signal will automatically adjust itself to the reception of 


| images at whatever the number of lines transmitted. Present 


receiver designs are generally capable of responding to the 
proposed DuMont synchronizing signals, and can be readjusted 
to follow changes in line and frame frequencies. 
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SPRINGS 
Co: STAMPINGS 
“" WIRE FORMS 


—made in any material, any quantity; developed and 
manufactured to do specific jobs and produce the results 
desired. 


Modern plant and facilities, complete tool room, heat 
treating and spot welded or tapped assemblies. 






Consult us on your Spring, Stamping, and Wire Form 
problems. Get our suggestions and recommendations on 
developing new parts for your product, or simplifying exist- 
ing ones. 





M. D. HUBBARD, Paes. P. M. HUBBARD J. A. HUBBARD, Secv. ~ 





[ ' 


. » « For high-speed economical production, you need penfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


Double Cup Washer 
Lugs 1015 Series 


Adjustable 4to12 


o SF 
K & H SOLDERLESS TERMINAL LUGS 


AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 
THIRD & VINE STS. CINCINNATI, OHIO 
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GUARANTEED* 


.«. for greater 
performance, 
quality and 
construction 


COLONIAL Wire Stripper 


* If you strip wire in your plant, this machine will effect decided production 
economies. Easy to operate, and fool-proof throughout, the Colonial Wire 
Stripper is now offered to you for a 10-day free trial in your own plant without 
obligation. You can prove the guarantee of the COLONIAL—on your 
own work—on our TRY BEFORE YOU BUY PLAN. Send us your wire 
samples and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Here are the features: 


1.—Centrifugal action on double adjustment. 4.—Reversible type 
edge blades. No springs whatever. switch on motor, with ball bearings 
2.—Dialed micrometer adjustment thruout. 5.—Foot pedal and lever 
screw, for exact gauge, for stripping counter-balanced. 6.—Face plate, 
all kinds and sizes of wire. 3.— bushed for all sizes of insulation, leads 
Dise clutch and lever connected and wire direct to center of stripping 
under positive control of micrometer blades. 


PYRAMID PRODUCTS COMPANY 


2224 SO. STATE ST., CHICAGO, ILL. 





Also Manufacturers of E-2 HAND and BENCH TYPE Wire Strippers 


NEW MOTOR! 


The most powerful fractional-hp geared-head motors 
ever offered by Barber-Colman! Model YAr, triple- 
shaded-pole induction type, featuring improved speed 
regulation under voltage fluctuations. Three gear re- 
ductions, 80, 54, and 11 r.p.m.; range, .0028-.018 
h.p.; max. torque, 50 Ib. in. Prices and literature on 
request. Please write. 










































































MATERIALS + ELECTRICAL & MECHANICAL PARTS * EQUIPMENT ~ FINISHES 





A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised in ELECTRICAL MANUFACTURING. Also consult adver- 


tising pages, turning to advertisers’ 
cover. 


——— ) 


| R. M.B. Miniature Ball Bearings|| 


|DESIGNED TO FIGHT WEAR) 
AND FRICTION IN| 
SMALLEST MOVING 
I sso esi 
Available downto .060” 0.D. | 


Write for descriptive bulletin 2-E | 


LANDIS & GYR, INC. 


104 5th AVE. NEW YORK 


| 
| 








For All Temperatures. Used By Leading Manu- 
facturers For Many Years. 


Nofree Samples 1=Qt. $1.75 
SAUEREISEN CEMENTS CO. 


Makers of Insa-Lute-Liquid Porcelain 
PITTSBURGH, (15), PA. 









@ All eight types are made of 

bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
ronvenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


ECTRIC 
BURKE Comrany 


12th & CRANBERRY STS 


ERIE, PENNSYLVARI 


TOT 
SALLE TN 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


‘Nel 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


‘ ra 4 Bm Oe de ee ee 
3450 Nts 52nd PNT Suburb of Chicago 





index two pages removed from back 
Always use the latest issue since content is corrected each month. 


ALLOYS, Aluminum 
ae Co. of America, 2179 Gulf Bldg., Pittsburgh, 
a. 


ALLOYS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 1660 E. Main 
St., Midland, Mich. ‘‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., Dept. T, 44 Wall, New 
York, N. Y. ‘‘Cerromatrix,’”’ ‘‘Cerrobase,’’ ‘‘Cerrobend.”’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg Co., Detroit, Mich. 


ALLOYS, Zinc 
New Jersey Zine Co., 160 Front, New York, N. Y. 


ALUMINUM 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
Seymour Mfg. Co., Seymour, Conn. 


ARMORED CABLE Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

John A. Roebling’s Sons Co., Trenton, N. J. 


ARMS, Flexible 
White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa 


ATTENUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 
American Lava Corp., Chattanooga, Tenn. 
Struthers, 134 N. Juniper, Philadelphia, 


Dunn, Inc., 

Pa. ‘‘Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“*Lavolain.’’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
easter, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. 


Morganite Brush Co., Inc., Long Island City, New York. 


BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4658 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ho. amicoid. es 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Til. ‘‘Insurok.’’ 





BERYLLIUM COPPER. See Copper, 


Beryl- 
lium. 


inane Fan. See Wheels, Blower and 
‘an. 


BLOCKS, Terminal 
Burke Electric Co., 12th and Cranberry Sts., Erie, Pa. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill, 


BOLTS, NUTS AND SCREWS 
American Screw Co., Providence, R. 

Blake & Johnson Co., Waterville, han. 
Progressive Mfg. Co., Torrington, Conn. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Blake & Johnson Co., Waterville, Conn. 

Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New You, N. ¥. 
Pheoll Manufacturing Company, Chicago, Illinois. 
ae Bardsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., Chicago, Illinois. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 1322 Second St., Peru, Ill. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Til. 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

— Products, Inc., 9115 George Ave., Cleve- 
and, O. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Il. 

— Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Roc kbestos Products Corp. 746 Nicoll, New Haven, Conn. 
“‘Rockbestos A. V. C.’ 

John A. Roebling’s Sons ‘ees Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

a Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“‘Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 746 Nicoll, Wew Haven, Conn. 
“‘Rockbestos All-Asbestos,’’ ‘‘Rockbest6és A. V. C.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
—— Wire Div., Electric Auto-Lite Co., Port Huron, 


Mich. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
cane Cable Corp., 420 Lexington Ave., New York, 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 
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INSULATING TAPE 



















































, re 
ower 
= SULLIVAN 
Here are some of the features of this superior 
new tape: Chemically neutral ... greater 
dielectric strength .. . 40% to 60% greater 
tensile strength .. . 50% greater breakdown 
strength ... twistless ... free from starch and 
hester, sizing . . . greater absorption strength for 
varnishes ... greater moisture resistance . 
current leakage reduced to negligible point. 
cy, O. It will pay you to write for samples of Sullivan’s new 
electrical insulating tape ... the product of long and 
exacting research by a manufacturer with 86 years’ experi- 
1. Send for Booklet ence in making quality tapes. 
“Survey of Characteristics 
of Molded Ceramic Products”’ WRITE FOR SAMPLES AND COMPLETE DETAILS 
ane LAVOLAIN 
THERMOLAIN 
hevaiyer: J. SULLIVAN & SONS MFG. CO. 
Ler: ate 
‘icero eT LS elas Bia demn ay tte 2224 N. NINTH STREET e PHILADELPHIA, PA. 
WHITE 
, s/s etadaade Metso teat ey er TTL Lee ee ee eee ee | 
— MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 
Pitts- 
ush- 
PARTS LIKE THESE 
IN ANY QUANTITY 
ear- TO 
CLOSEST TOLERANCES 
‘ings Specializing in custom-made parts. 
° Capacity up to 1” diameter on turned ; 
pieces and up to 4” diameter on e 
gears, pinions, etc. Sub-assemblies 
Cleve- and assemblies. Plating facilities. BEFORE YOU SPECIFY 
i SEND YOUR SPECIFICATIONS ELECTRICAL CONTACTS 
York, CUSTOM PARTS DIVISION get in touch with 
ton. WALTHAM WATCH CO 
es -BRAININ 
L. B I W FI ibl C bi We invite your inquiry whether in reference to 
aati ome CX eTca es materials and designs for new applications, or for 
I ¥ are in use today in thousands of applications from small deli- the redesign of existing products. Although 
aoe cate instruments to elevator controls. Small multi-conductor specializing in laminated sheet and wire, bimetals, 
Conn. cables designed for continual flexing; special flexible lead - ¥ | 
c.” wires for service at low voltage, or at high temperatures, or in composite rivets and screws, we also supply con- 
camer eseiann he aan os pera ae tact rivets in silver, silver alloys and other materials 
ry products among hundreds of constructions regularly manufac- to your specifications. Our technical staff is at 
Mleve- tured to order may be just the design for your application. * . ; | d = 
iuron = Ly tn aaaaae we will submit samples and suggestions your disposal to — pawn contact designs 
Ms i roduct construction 
: WIRES CABLES that - — so - your a 
Mass. Insulated with rubber, cotton, as- All sizes and types of flexible cords prob ems. rite to Brainin to ay. 
York, bestos, glass, or varnished cambric. ond enue made to standard speci- 
bas For use with every type of Electri- cations. | ‘ : THERMOSTATIC BIMET 
Mar cal Equipment Consrectons mood to patios Arietta cise Wan sa ren PN Marta 
SHIELDING SPECIALTIES a : > 
See Copper, bronze, or aluminum. Co-axial cables and assemblies. : =o ft aS » P 
BOSTON INSULATED WIRE & CABLE CO. os feu (A. STERRS Mins o 
can- aero Sonne rr EST 40TH STREET, + NEW YORK, N. Y. 
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CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bidg., Pittsburgh, 
Pa. 


CASTINGS, Die 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
American Brass Co., Waterbury, Conn. : 
Dow Chemical Co., Dowmetal Division, 1660 E. Main, 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy i 
Dow Chemical Co., Dowmetal Division, 1660 E. Main, 
Midland, Mich. ‘‘Dowmetal.’’ 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CEMENT, Commutator : 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, " 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ee 


Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CEMENT, Liquid Porcelain 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Sauereisen Cement Co., Pittsburgh, (15) Pa. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.’” 








THE ONLY COMPLETE LINE 
OF INTERCOMMUNICATION 


itt 






Send For g Catalogue 


REGAL AMPLIFIER MFG. CORP. 
| 14-16 W. 17th ST., NEW YORK 











Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 














MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 
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Roller Smith Co., Bethlehem, Pa 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Littlefuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, 
a 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘*Turbo.’’ 

General Electric Co., Section Q-921, Appliance and 
Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


Washington 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn. 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Il 


Electrical Coil Winding Co., 2731 Saunders, Camden, 

N. J. 

Electricol Co., Inc., 6 VWarick, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 

John A. Roebling’s Sons Co., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal ee Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 

Benwood Linze Co., St. Louis, Mo. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., New Bedford, Conn 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
— Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
ll 


Morganite Brush Co., Inc., Long Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land. O. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Il. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature: Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp.. 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave.. Chicago. III. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 





CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 
American Brass Co., Waterbury, Conn. 


COPPER, Oxygen-Free High Conductivity 
Scomet Engineering Co., 420 Lexington Ave., New York, 
N. Y. ‘‘OHFC’’ 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
—* Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Driver Co., Wilbur B., Newark, N. J. 
owe Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston."’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 746 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“‘Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Tl. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Lord Mfg. Co., Erie, Pa. 

Richardson Co., Melrose Park (Chicago), III. 
Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molded 


CUPS, Oil and Grease 


om Bros. Mfg. Co., 1854 8S. Kilbourn Ave., Chicago, 


Hunter Pressed Steel Co., Lansdale, Pa. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIALS 


ye Machine Co., 438 St. Paul, Rochester, 


Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y- 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, N. J. 


DRIVE SCREWS. See Screws, Self- 
Tapping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, II. 


DRYERS, Atmospheric, Vacuum 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel. See Sheets, Steel.) 
American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Il. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. é 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. ri 
ELECTRONIC CONTROLS. See Controls,. 
Electronic. 


ENAMELS. See Finishes. 
ENGINES, Diesel 


Fairbanks, Morse & Co., Dept. 25, 600 S ichigs 
Ave., Chicago, Il. . : ee 
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* For 50 years, we have specialized in the manufacture and application 
of these devices. May we apply our experience to your problems? 
American Automatic Electric Sales Company, 1033 W. Van Buren 
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ALLEN 


/ COLD-DRAWN 


y 

J Hollow Screws fit your special 

electrical needs for small screws 

y that Sold under vibration. Ask for 

’ FREE fest samples in any sizes follow- 

ing: Hollow Set Screws in size No. 4 
Pe oy Socket , . 

Head Cap # 


Screws in size 
No. 2 and up 
Special to 
order in 
brass or any 
alloy. 


THE ALLEN MANUFACTURING COMPANY 


ARTFORD, CONNECTICUT, JL 








THE HILLIARD SINGLE- 
REVOLUTION CLUTCH 


An automatic clutch for intermittent 
and positive drive. 

Especially valuable for cutting or 
punching operations, packaging ma- 
chinery, etc. 

Simple trip makes it suitable for me- 
chanical, electrical or manual control. 


Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION... SLIP... SPECIAL 


set eee de) wae), 
ELMIRA, N. Y. 





106 WEST 4TH ST. 


JANUARY 1940 


An Inside Story 


Experts in design, engineering and the mechan- 
ics of moulding at K & J will X-ray your mould- 
ing problems and give you a complete picture 
of the economics effected by K & J “‘straight- 
line’ production—design, mould-making and 
moulding the finished piece. Write for full in- 
formation. 


Ly & Jacob — 


1204 Southard St., Trenton, N. J. 


New York Office, PEnn 6-0346 Phila. Office, HANcock 0972 
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WEST VIRGINIA PULP & PAPER COMPANY 


Park Avenue. New York. N.Y 35 E. Wacker Drive. Ct Om 





































































EYELETS 

American Brass Co., Waterbury, Conr 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FEELERS, Air Gap. See Gauges, Air Gap. 

FELT 

American Felt Co., Inc., 315 Fourth Ave., New York, 
N. Y. 

Felters Co., Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago 
Ill. 


FILTERS, Radio Interference 


Aerovox Corp., New Bedford, Mass 
FERRULES 
American Brass Co., Waterbury, Conn. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Scovill Mtg. Co., 65 Mill, 
SIGNAL, 
SPECIAL, 
INDICATOR 


MUTE L ime eS 
In all voltages up 


to 250. We invite 


inquiries from 


Waterbury, Conn. 


manufacturers. 


OP eel 
MINIATURE LAMP WORKS 


ie Established 1911 
LONG ISLAND CITy NEW YORK 


Our engineering staff will solve your etl tis 






INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES; fuses for 
all kinds of instruments, fuse mountings, etc. 


INC. 


CHICAGO, ILL 





WRITE 
€OR CATALOG 


LITTELFUSE 


4753 RAVENSWOOD AVE 


ee 


UNDERWRITERS APPROVED MODEL 100 


Write for 
DIALCO 
a 
age 
“aj CATALOG 


OF 
National Sales Agent (oF, 
aT LTT LRA ee ae 
134 Liberty Street, New York. WN. Y 7 


oe 









BURNLEY 


THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
* 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 
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FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Prodycts Co., 1402 Walnut, Wilming- 


ton, Del. 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 
Section B-49 Plastics Dept., Pitts- 


““Vulcoid.’’ 
(‘‘Cetec’’ Cold Mold). 


General Electric Co., 
field, Mass **Textolite’’ 
Corp., 565 W. Washington 


Insulation Manufacturers 
Blvd., Chicago, Il. 
National Vule anized Fibre Co., 
less,’’ ‘‘Vul-Cot.’’ 
Quadriga Mfg. Co., 209 W. Grand Ave., 
Solar Mfg. Corp., Bayonne, N. J. 
Taylor Fibre Co., Norristown, Pa. 


FINISHES 
(Paints, Lacquers, Enamels.) 
Aluminum Company of America, 
burgh, Pa. 


Wilmington, Del. ‘‘Peer- 


Chicago, TIl. 


2179 Gulf Bldg., Pitts- 


Ault & Wiborg Corp., 75 Varick St., New York, N. Y. 
“Polymerin”’ 

John C. Dolph Co., 166-8 Emmet St., Newark, N. J. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Maas and Waldstein Co., 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

American Wire Div., 
Mich 

Belden Mfg. Co., 


Newark, N. J. 


Electric Auto-Lite Co., Port Huron, 


4633 W. Van Buren, Chicago, III. 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 

FLEXIBLE SHAFTING 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. Y. 

FURNACES, Electric 

General Electric Co., Schenectady, N. Y. 

Hoskins Mfg. Co., Detroit, Mich. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa 

FUSES, Enclosed 

Dante Elec. Mfg. Co., Bantam, Conn 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Til. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘“‘Kant- 
ark.’”’ 

FUSES, Potential 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Surge 
Protectors. ) 

GASKETS, Felt. See Felt. 

GASKETS, Fibre. See Fibre, Vulcanized. 

GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

GAUGES, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Til. 

Perkins Machine & Gear Co., ae Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 


Chicago, Ill. 
Waltham Watch Co., 


GEARS AND PINIONS, Non-Metallic 


Waltham, Mass. 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
Seutincnagl Diement Fibre Co., Newark, Del 

Formica Insulation Co., 4658 Spring Grove Ave., Cin- 
Geer Hovdaities, Inc., 2650 W. Medill Ave., Chicago, 
Gane Electric Co., Section B-29, Plastics Dept., 


Pittsfield, Mass. 
Mica Ins ulator Co., 

M: Ee “‘Lamicoid.’ 
National Vulcanized Fibre Co., 
Perkins Machine & Gear Co., 
Richardson Co., Melrose Park 
Taylor Fibre Co., 


GEAR-MOTORS. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 
GLUE POTS. 


GRAPHITE BEARINGS. 
3ushings, Graphite. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory prandare 
General Electric Co., Schenectady, N. 
General Radio Co., 30 State, Cuabrides, Mass 


“‘Fabroil,”’ 
Dept. 31, 200 


**Textolite.’’ 
Varick, New York, 


Wilmington, Del. 
‘Springfield, Mass. 
(Chicago), Tl. 
Norristown, Pa. 


See Motors. 


See Plating Generators. 
See Pots and Ladles. 


See Bearings & 


and 








G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve. 
land, O. 

Roller-Smith Co., Bethlehem, Pa. 

Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 

—— Instrument Co., 3111 Harmon Ave., Bluff- 
ton 

Weston Electl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


Westinghouse Elec. 


burgh, Pa. 


& Mfg. Co., Dept. 7-N, E. Pitts- 


INSTRUMENTS, Portable and Switchboard 
—— Electric, Inc., 30 Rockefeller Plaza, New York, 


General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve- 


land, O. 
Roller-Smith Co., Bethlehem, Pa. 
Simpson Electric Co., 5200 Kinzie, Chicago, Tl. 
Instrument Co., 3111 Harmon Ave., 


Triplett Elecl. 
6400 Plymouth Ave., St. 


ton, > 
Wagner Elec. Corp., 

Instrument Corp., 
Newark, N. J. 


Bluff- 


Louis, Mo. 
582 Frelinghuysen Ave., 
“Tiluminometer,’’ ‘‘Pin-Jac 


Weston Elecl. 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

INSTRUMENTS, Resistance Bridge 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

Roller-Smith Co., Bethlehem, Pa. 

INSTRUMENTS, Speed indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 
Compounds. See Varnish, 


Insulating; also Wax and 
Compounds. 


Fibre. See Fibre; also Plastics. 
Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 


Phenolic Fibre. See Plastics. 


Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 

Wax. See Wax and Compounds. 


INTER-COMMUNICATING EQUIPMENT 


Regal Amplifier Mfg. Corp., 14-16 W. 17th St., New 
York, N. Y. 

IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Ideal eee Dresser Co., 1008 Park Ave., Syca- 
more, ; 


Sta-Warm Electric Co., 565 
Trent Co., Harold E., 


N. Chestnut, 
619 N. 


Ravenna, O. 
54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Imperial Molded Prods. Corp., 2927 W. Chi- 
cago, 

Kurz- Kasch, Inc., Dayton, O. 

— Mfg. Co., Inc., James, 150 Exchange St., 
Mass, 


Harrison, 


Malden, 


LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. See Dies & Molds. 


LAMPS, Miniature 

General Electric Co., Incandescent Lamp Dept., 
land, 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y 


Cleve- 


LAVA 
American Lava Corp., Chattanooga, 
Steward Mfg. Co., D. M., 


Tenn. 
Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 


Pilot or Indicator 
of America, 134 Liberty, New York, 


1713 W. Hubbard, Chicago, Ill. 


LIGHTS, 
Dial Light Co. 


| i 
Drake Mfg. Co., 
LIMIT SWITCHES. See Switches, Limit 


LOCK WASHER SCREWS. 
Lock Washer. 


See Screws, 


LOCK WASHERS. Lock 


and Spring. 


See Washers, 


LUGS, Copper 

Dante Elec. Mfg. Co., 

Ideal Commutator Dresser Co., 
more, Ill. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 


Cincinnati, O. 
3rd & Vine, Cincinnati, O. 


Krueger & Hudepohl, 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
E 


i 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


Bantam, Conn. 


1008 Park Ave., Syca- 
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URING 


quarters in New York. 

You too will like its convenience—handy 

to everything you want to see or do in 

New York. Just a few blocks from Grand 

Central Station, Radio City, Broadway, 

and the midtown business and shopping 
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Meapovanrrens 


So many men in the electrical manufac- 
turing field make the Belmont Plaza their 
home—this should really be your head- 


districts. 


800 spacious, well appointed rooms, each 
with both tub and shower and radio from 
$3.00. Home of the famous Glass Hat— 
New York’s gayest hotel restaurant. 









HOTEL 
BELMONT PLAZA 


Lexington Avenue at 49th Street. New York 
Opposite the Waldorf-Astoria 
John H. Stember, Manager 


National Hotel Management Company, Ine. 
Ralph Hitz, President 
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STURDIER + BETTER INSULATED - LOWER COST 


SQUARE... RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A. C. 
RELAYS .. SOLENOIDS... 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS . . RE- 
LAYS .. SIGNALS . . BELLS 


. » BUZZERS. 
Patent Pending 
Write for Prices and Samples 


PRECISION PAPER TUBE COMPANY 


Manufactures Square, Rectangular, Round Ti 


2035 W. CHARLESTON ST. CHICAGO, ILLINOIS 








For the Electronics 
Equipment 
Manufacturer 


x NEW « 


Safety Terminals, Insu- 
lated Rectifier and 
Thyratron Connectors, 
High Voltage Tube 
Sockets, Iron “Core RF 
Chokes, QuartzQ 
Polystyrene Insulation, 
High Frequency Vari- 
able Condensers, Meter 
Type Dials, Cast Alum- 
inum Chassis, etc. 


meee cme JAMES MILLEN MFG.CO. Inc. 
150 EXCHANGE ST. ENO BLE CEE 


JANUARY 1940 








e STAMPINGS 
e WIRE FORMS 
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HUNTER PRESSED STEEL CO., LANSDALE, PA. 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, aE 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 


Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 
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MACHINE SCREWS. See 
chine. 


Screws, Ma- 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Impregnating 
Stekes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M., Meriden, Conn. 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54 Ave., Cicero, 
P. O., Chicago, I. 

Tubular Rivet & Stud Co., Wollaston, Mass. 

Weber Machine Corp., Rochester, N. Y. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. (Small.) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 
General Electric Co., Schenectady, N. Y. 


MANUFACTURING, Contract 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


ag og POTS, LADLES. See Pots & 
szaciles, 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 1322 Second St., Peru, Il. 
““‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

C. 8. Brainin Div., L Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th 
Union City, N. J. ‘‘Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill 

General Plate Co., Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘‘Truflex.’’ 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica 
bond.’’ 


General Electric Co., Section M-619, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, 
Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥ “*Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass Te” 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes 

Callite Products Division, Eisler Elec. Corp., 547 - 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., N. Chicago, Ill 

Mallory & Co., P. R., Inc., Indianapolis, Ind 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

International Nickel Co., Inc., 67 Wall, New York, N. Y 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y. 


GRAVITY FEED 


OILERS 


UNBREAKABLE - ULTRA-MODERN - STREAMLINED 
NO GASKETS TO LEAK - 50% LESS WEIGHT- 
REIN FORCED DUAL RATCHET FEED ADJUSTMENT. 


WRITE FOR BULLETIN No. 26 5 


TRICO FUSE MFG. CO 
MILWAUKEE, WIS 





MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

(See also ‘“‘Motor specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Air-Way Electric Appliance Corp., Toledo, Ohio. 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Electric Co., 4351 Duncan Ave., St. Louis, Mo 

Barber-Colman Co., Rockford, Il. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, III. 

Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Deleo Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. (Also Radio Tuning Motors.) 

Delco Products, Division General Motors Corp., Dayton, 
oO 

Dumore Company, Dept. 100-A, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Forestville, Conn 

Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Inc., Lebanon, N. H 

Kingston-Conley Elec. Co., North Plainfield, N. J. 

Leland Elec. Co., Dayton, O 

Master Elec. Co., Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Reliance Elec. & Eng. Co., 1094 Ivanhoe, Cleveland, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., Rochester, N. Y. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 

Star Electric Motor Co., Bloomfield, N. J. 

a _Electrical Motors, Inc., 86-34th St., Brooklyn, 

Victor Elec. Prods., Inc., 3047 Robertson Ave., Cincin- 
nati, O 

wae Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 


NICKEL 
International Nickel Co., Inc., 67 Wall, New York, N. Y 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn 
Driver Co., Wilbur B., Newark, N. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn **Adnic.”’ 
Seymour Mfg. Co., Seymour, Conn. 


NUTS, Machine. See Bolts, Nuts and 
Screws. 


NUTS, Self-Locking 


Elastic Stop Nut Corp., 1017 Newark Ave., Elizabeth, 
N. J. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
i ds 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 

= Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 

Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’ 
**Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Til. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulation. 

a & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

yeneral Electric Co., Section Q-921, Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a... “‘Armatite,’’ ““Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
“‘Campbellite,”’” ‘‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 








West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘“Dens- 


ite.’ 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a = 


National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Il. 

Weston Electl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 


PINS, Assembly 
Groov-Pin Corp., 411-13 Kerrigan Ave., Union City, 
ee 


PINS, Cotter 
Hubbard Spring Co., M. D., 551 Central Ave., Pon- 
tiac, Mich. 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold. ) 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Beetle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. Y. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Continental-Diamond Fibre Co., Newark, Del. 
“‘Dilecto,’’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 

Dow Chemical Co., 1660 E. Main St., Midland, Mich. 

Durez Plastics & Chemicals, Inc., North Tonawanda, 


Formica Insulation Co., 4658 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite."’ (‘‘Cetec’’ Cold Mold.) 

npeetee Speers Prods. Corp., 2921 W. Harrison, Chi- 
cago, 1. 

Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 
Trenton, N. J. 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. _‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’” 

Stokes Rubber Co., Joseph, 330 Webster St., Trenton, 

Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


PLATES, Carbon Resistance 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Til. 
Morganite Brush Co., Inc., Long Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, 6 
Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING GENERATORS 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 
Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co., Schenectady, N. Y. 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM. See Points, Contact. 


PLUG & CORD SETS 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Co Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Q-921, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘“‘Ge-Flex,’’ ‘‘Tell- 
tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


PLUGS, Attachment 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

C. D. Wood Electric Co., Inc., 826 Broadway, New 
York, N. Y. 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 551 Central Ave., Pontiac, 
Mich. 


PLUGS & JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center St., Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


ELECTRICAL MANUFACTURING 



















































Dept., 
Dens- 


Pitts- 


SPEED UP YOUR PROFITS, 


jin] WIRE STRIPPERS 


ics. mk, For Every Stripping Purpose 
ROY 1. Bench Type Stripper.—Strips wire up to 
F - 


ington 


York, 


Conn. 


” 


5¢” diameter—parallel wire, heater cord and 
P.O.S.J. cord. 

2. ‘‘E-Z’’ Wire Strippers.—Strips the tough- 
est insulation without nicking or cutting strands. 
Strips solid or stranded wires, No. 30 gauge to 
No. 5. 

3. Cable and Wire Stripper.—For stripping 
rubber insulation, asbestos or cambric, also 
parallel wire and P.O.S.J. cord. Strips to 54” 
diameter wire. 

4. Foot-Operated Stripper.—For production 
el use. Strips insulation from 8 gauge—*,” O.D. 


to finest wire. Strips twisted parallel cord. 
5. Rotary Type Stripper.—Strips clockwise 
City, or counter-clockwise, according to natural twist 


TES 


Ave., 





of wires. Motor Driven. Takes up to 14” O.D. 
wires. 
Pon- 6. Brush Type Stripper.—Cleans enamel, 
| Ree silk, cotton and string asbestos coverings from 
ae / round, flat, solid or stranded wire. Adjustable 
: LAS] for length of stripping and diameter of wire. 
(Cold AS : 
Motor driven. 
Div., 7. Vertical Brush Stripper.—Especially suit- 
; y= + ed for stripping armature leads. Strips wire same 
- | ed as above Brush Stripper. Motor driven. 


- 
: j ' 
ming- a 


Sat 
abate s MOST COMPLETE LINE ON THE MARKET! 





i — A" Electrical Products Division 
Cin i f | IDEAL COMMUTATOR DRESSER COMPANY 
| Hit 1008 Park Avenue Sycamore, Illinois 
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fold. } 





Chi- 





thard, 


am | Form the habit! | 


‘Phe- 

rok.” If you would be informed with regard to 
- electrical and mechanical practices of to- 
St., day, as they are used in the design and en- 


gineering of electrically operated products 


Pitts | 


] read 


Electrical Manufacturing | 


‘leve- | 


Pa. regularly 





icero, 





Be sure to see every issue 





Do a BETTER SOLDERING JOB 


1 
York, . . Easier The intricate and delicate a Alert buyers intent on procuring better fastening 


soldering jobs in the elec- 











=. toast —_ require soldering products that devices at a saving are discovering that PRO- 
phi will produce neat, strong unions . . . RESS 
side: RUBYFLUID does just that . . . and with- ae Ce See aes pane eee 


out fuss or bother. No fumes or corrosion. 
Available in paste, 
flux, core solder or 
RUBY’S Stainless 
Steel Flux. 


accurately and economically by the cold upset 
process—are a considerable factor in keeping 
production costs down and profits up. You will 






ll. 
and 








New Write for FREE in- E find it worth while to submit your problems to 

formation. PROGRESSIVE experts who specialize in made 
aide, RUBY CHEMIC AL co. gm to eoder items requiring epocial heads, threads 

64 McDowell St. Columbus, Ohio SGI) oF finishes. Address your inquiry to: 
PROMCO 

, Tl. CRANE 3 
a Pag TIN ata a al 
Til. Lie ee om ee es ee ee ee a 
ING 


JANUARY 1940 





QUANTITY 
PRODUCTION 


RELAYS 


at attractive 
prices! 




























































impregnated layer wound coils. 
6, 12 & 110 Volt A.C. & D.C. Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 


SCREWS 


CONSULT US FIRST 
OR SUBMIT BLUE PRINTS 


SAMUEL J.SHIMERESONS Mitton Pa. 


NEW — COMPACT 


110-220 Volt Outlet 


Designed for rapid assembly . . . 

-eyelet-rivet-weld-into your pro- 

duct and solder leads. 
Engineered for low cost— 


Write for free samples 


ALDEN PRODUCTS CO. 
717 Center St., Brockton, Mass. 


TROMBETIA SOLENOID CO. 


MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—',/ to 90 Ibs. High speed—11 sizes—1, to 
35 Ibs. Long Stroke—11 sizes %4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity 14—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 














POINTS, Contact 


eran. Platinum, Silver, Tungsten, Special Al- 

oys. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. 8. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J 

Fansteel Metallurgical Corp., N. Chicago, II. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 


Gibson Electric Co., 500 Blvd. of Allies, Pittsburgh, Pa. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 

PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Co.. Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Nu-Blac,’’ ‘“‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
**‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
**“Triplex.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

PRE-FINISHED METALS. 
Pre-finished. 


See Metals, 


PRESSES, Plastic Molding 
Stokes Machine Co., E. J., 5996 Tabor Rd. Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 

PYROXYLIN COMPOUNDS. See Plastics. 

RAWHIDE GEARS. 


i See Gears & Pinions, 
Non-Metallic. 





RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

Benwood Linze Co., St. Louis, Mo. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

REFRACTORY PORCELAIN. See Cera- 


mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See 


Motor. 


Controllers, 


REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thermo- 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Dunn, Inc., 
*“Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 


Struthers, 138 N. Juniper, Philadelphia, Pa. 


REGULATORS, Voltage 


Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y¥ 


Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
x. %. 
General Electric Co., Schenectady, N. Y. 


General Radio Co., 30 State, Cambridge, Mass. ‘‘Variac.’’ 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Roller-Smith Co., Bethlehem, Pa. 

United Transformer Corp., 150 Varick St., New York, 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 


American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘*‘Autelco,’’ ‘‘Strowger.’’ 
American Gas Accumulator Co., Electrical Div., Eliza- 


beth, N. J. ‘‘Agastat’’ 
Clare & Co., C. P., 


(Time delay). 
Lawrence & Lamon Aves., Chicago, 


Ill. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
“‘Dunco.”’ 

Eagle Signal Corp., Moline, Ill. 


Schenectady, 
Dept. G, 


General Electric Co., 
G-M Laboratories, Inc., 

Chicago, Ill. 
Guardian Elec. 


1731 Belmont Ave., 


Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Kurman Electric Co., Inc., 239 Lafayette St., New York, 


Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 

Potter & Brumfield Mfg. Co., Inc., 

Roller-Smith Co., Bethlehem, Pa. 


Princeton, Ind. 








Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

RESISTANCE LINE CORD. See Cords, 
Resistance Line. 

RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


“Bradleyunit,’’ ‘‘Bradleyometer,’’ 
General Electric Co., Schenectady, N. 
International Resistance Co., 405 N. 

phia, Pa. 
Mallory & Co., 
National Electric 

Chicago, Il. 
Ohmite Mfg. Co., 


““Bradleystat.’’ 
Broad, Philadel- 


Inc., P. R., Indianapolis, 
Controller Co., 5309 


Ind. 
Ravenswood Ave., 
4806 W. 


Flournoy, Chicago, Ill. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers, 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


National Electric Controller Co., 
Chicago, Ill. 
Ohmite Mfg. 
Ward Leonard 
White Dental 
delphia, Pa. 


5309 Ravenswood Ave., 
Co., 4806 W. Flournoy, Chicago, Il. 

Elec. Co., 34 South, Mt. Vernon, N. Y. 
Mfg. Co., S. S., 211 S. 12th St., Phila- 


RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 S. First, Milwaukee, 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, 
International Resistance Co., 405 N. 
phia, Pa. 
National Electric 
Chicago, Ill. 
Ohmite Mfg. Co., 
Ward Leonard Elec. 
“‘Vitrohm.’’ 
Westinghouse Elect. 
burgh, Pa 


Wis. 


Mass. 
Broad, Philadel- 
Controller Co., 5309 Ravenswood Ave., 


4806 W. 
Co., 


& Mfg. Co., 


Flournoy, Chicago, Ill. 
34 South, Mt. Vernon, N. Y. 


Dept. 7-N, E. Pitts- 


RHEOSTATS, Radio. See Resistors, Radio 


Control. 

RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS 

Blake & Johnson Co., Waterville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 


RIVETS, Split & Tubular 


Chicago Rivet & Machine Co., 1848 S. 54th Ave., Cicero 


P. O., Chicago, Il. 
Tubular Rivet & Stud Co., Wollaston, Mass. 
R.P.M. COUNTERS. See Tachometers. 


RUBBER, Hard & Soft Molded 


Western Rubber Co., Goshen, Ind. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


Fibre. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 
Blake & Johnson Co., Waterville, Conn. 
Hunter Pressed Steel Co., Lansdale, Pa. 
Linden & Co., Inc., 891 Broad, Providence, R. I. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shimer & Sons, Samuel J., Milton, Pa. 


Waltham Watch Co., Waltham, Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N 
eago, Ill. ‘‘Sems.’’ 


Keeler Ave., Chi- 


SCREWS, Machine 
American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn 


Continental Screw Co., New Bedford, Mass. 
Progressive Mfg. Co., Torrington, Conn 
SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 
Chandler Products Co., Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 


The Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corp., New York, N. Y. 

Pheoll Mfg. Co., Chicago, Ill. 

Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, 


| Se F 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Self-Tapping 

Parker-Kalon Corp., Dept. E, 190 
York, N. Y. 

Shakeproof Lock Washer Co., 2533 N 
cago, Ill. 


Varick St., New 


Keeler Ave., Chi- 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Blake & Johnson Co., Waterville, 

Parker-Kalon Corp., Dept. E., 
York, N. Y. 


Conn 


190 Varick St., New 
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- « . Pittsburgh’s Newest Hotel 
400 rooms, all with radio at no 
extra cost, outside view & bath. 


* * Rates * *& 
SINGLES $3 to $4. DOUBLES $4.50 to $6 


THE HOTEL PITTSBURGHER 





A KNOTT HOTEL * JOSEPH F. DUDDY, Manager 









TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 


(00D SLOT WEDGES 


ALL SHAPES 
ALL SIZES — 


INSULATION 
MANUFACTURERS CORPORATION 


BT PC Time Thao “O° 1105 Leader Building 
fet lta-t-( Mele nar Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


JANUARY 1940 


Today’s Economical Method of Finishing 





PORCELAIN 


IN ANY SHAPE YOU NEED 








THE COLONIAL INSULATOR CO. 
AKRON, OHIO 










Chicago Office - 4045 W. Diversey Ave., Tel. Belmont 0316 
Detroit Office - 405 Fisher Bldg., Tel. Trinity 1- 3554 
















P Ce | ck er ‘Ma tie 


Automatically— 










New! 
No. 4 
Rotary— 
5 Work 


Station 


Polishing & Buffing Machines 


Automatically—the modern, economical way to Fin- 
ish your Parts. Production increased with a saving 
in ‘Sper hour’’ cost. Varied shapes and sizes more 
uniformly Polished and Buffed. Packer-Matic, the 
trade mark name for Polishing and Buffing Ma- 
chines, is proving its durability, efficiency and money 
saving value in countless industries. 4 Types of 
Packer-Matic. 

ASK for a Proven Time Study on your Difficult to 

Finish Part. SEND a sample of Finish and a few 

Parts. There’s no obligation. WRITE Eng. Dept. 


THE PACKER MACHINE CO., MERIDEN, CONN. 
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Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn. 


SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. Y. 

Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois. 
—— Bardsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Manufacturing Co., Waterbury, Conn. 


SEALS, Oil 


ir Felt Co., Inc., 315 Fourth Ave., New York, 
. ¥ 


Felters Co., Inc., 201 South, Boston, Mass. ‘‘Dufelt.’’ 

Garlock Packing Co., Palmyra, N. Y¥ “*Klozure.’’ 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Til. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0. 


SHADES, Mica 


Mica Insulater Co., Dept. 31, 200 Varick, New York, 


M. me 
New England Mica Co., Waltham, Mass. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 





PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 








aX ALL WAYS 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . . . savings in both time and material. Yetit 
sells for less than even ordinary solders. 

Also made in Acid Core and specials in various 
alloys, core sizes and geuges. 

EASTERN SALES OFFICES AND WAREHOUSE: 
David M. Kasson & Co., 401 Broadway, New York 


N S J 


pas C Tat mes 
. N feta co. 





4818 So. Campbell Ave., Chicago, Ill. 


For identifying Wires 


Parts, etc. Embosse 
or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-801 Newport, Kentucky 














SHEETS, tron Enameling 

American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos T., Chicago, Ill. 


SHEETS, Nickel. See Nickel. 
SHEETS, Steel 


American Nickeloid Co., 1322 Second St., Peru, Ill. 
(Pre-finished. ) 

American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Tl. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Handy & Harman, 82 Fulton, New York N. Y. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 
General Electric Co., Section Q-921. Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, III. 


Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 
SOLDER, Silver 
General Plate Co., Div. Metals and Controls Corp., 


34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos,’’ ‘‘Easy-Flo.’’ 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 
delphia, Pa 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, IIl 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Ruby Chemical Co., 68 McDowell St., Columbus. Ohio 


SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Til. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 

Electrocoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

National Acme Co., 170 E. 131st St., Cleveland, O. 

Trombetta Soleniod Co., Milwaukee, Wis. 


SPEED INDICATORS. See Tachometers: 
also Stroboscopes., 


SPEED REDUCERS 

Alliance Mfg. Co., Dept H., Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, III. 

Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Delco Products, Div. General Motors Corp., Dayton, O. 

Dumore Co., Dept. 100-A, Racine. Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

— Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
ll. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton O. 

Master Elec. Co., Dayton. O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, III. 

Star Elec. Motor Co., Bloomfield, N. J. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 





SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 551 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Hubbard Spring Co., M. D., 551 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
Rg. I. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Tl. 

Sherman Mfg. Co., H. B. Battle Creek, Mich. 







STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4658 Spring Grove Ave., Cin- 
einnati, O 

General Electric Co., Section B-49, Plastics Dept., Pitts- 
field, Mass. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Til. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling 


STEEL, Stainless 
American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Driver Co., Wilbur B., Newark, N. J. 
Republie Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Strip 

American Nickeloid Co., 1322 Second St., Peru, Ill. 
(Pre-finished. ) 

American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son., Inc., Jos. T., Chicago, Ii. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘“Thomastrip.’’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 

Smith Corp., F. A., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Strobo- 
tac.’’ 
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1939 PASSES 
But... 


Steatite Qramie The low-cost 


solution for 
problems requiring an insulation of great mechanical 
strength and high dielectric value. Specified by design- 
engineers and manufacturers throughout the country, Lavite 
is extremely resistant to heat. Available in extruded tubes 
and rods, plain or threaded; can be pressed in a diversity of 
sizes and shapes, and machined to specification. Inquire 
about Natural Lavite, the material for experimental purposes 
that eliminates die costs. Write today for full information; 
there's no obligation. 


D. M. STEWARD 
MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 












FACTS & FIGURES 






Cleveland 
P 0 | N T T 0 T H E F U T U R E 145 Vetce St 13000 Athens Ave. 
J. A. Tompkins 2 Kirby Company 
Chicago New England 
549 W. Randolph St. 179 Melrose Ave. 


Needham, Mass. 
Los Angeles, 4116 Avalon Blvd. 
Electrical Manufacturers Supply Co. 









All-industry charts reveal 





the statistics of the year 


with encouraging emphasis 











GIVE YOUR PRODUCT 
BRILLIANT 
BEAUTY ... 





upon the already improved 
outlook for 1940. See pages 
45 - 48 



































. with 
PRE-FINISHED METALS 
SHEETS . COILS . FLAT WIRE 


AMERICAN NICKELOID CO. 
1322 Second St., PERU, ILLINOIS 













Top quality plus low unit cost make Davis- 

Made Solenoids the outstanding selection. 

Designed and built from your specifications. De- 

ndable performance to back up your product. 

hey are making money for others—You, too, can 

profit by their use. 

Coils, kickers, magnets, transformers, electro-magnetic windings of all kinds made 
to your exact requirements. New free catalog, containing valuable data now 
ready. Write for your copy today. 


ELECTRICAL MANUFACTURING | fa were earcererao Te 


547 W. FULTON ST. CHICAGO, ILL. 


COILS FOR EVERY ELECTRICAL PURPOSE 
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rade Small 


| High G 
| TRANSFORMERS 


Designed to 

meet your 

Require- 
ments. 


, o 

Send for des- 
criptive bul- 
___jletins today! 


for Signaling and Control Equipment . . . light 
and power. 

COLE RADIO WORKS 
CALDWELL, N. J. }] 

















THE DANO ELECTRIC CO. 


Manufacturers of 


MAGNETIC WINDINGS 


AND TRANSFORMERS 


To Specifications 


93 MAIN ST.,WINSTED, CONN. 

















For simplification of opera- 

tion; for increased efficiency, 
or for sales appeal—an automatic 
timer will prove advantageous, 
Write for There is a suitable Walser 
catalog timer model for sour product. 


WALSER AUTOMATIC TIMER (0 


esd 


V 


SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


< 
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SWITCHES, Heater 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

SWITCHES, Level and Float 

Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

SWITCHES, Lighting Fixture 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept.. Bridgeport, Conn. 
SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., 227 Fulton, New York, N. Y. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Ill. 

National Acme Co., 170 E. 131st St., Cleveland, O. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


SWITCHES, Mercury 

Electric Switch Corp., 1411 Union, Columbus, Ind. 

General Electric Vapor Lamp Co., 887 Adams, Hoboken, 
ai ae “‘Kon-nec-tor,’’ ‘‘Cooper Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, III. 
SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.”’ 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 
Roller-Smith Co., Bethlehem, Pa 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


SWITCHES, Snap, Heavy Duty 


For Electric Range and Small Motor Control. 


Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Coun. ‘‘Diamond H.”’ 


Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. 
SWITCHES, Vacuum 


See Timing Devices. 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 

TACHOMETERS 

General Radio Co., 30 State, Cambridge, Mass. 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 

TANTALUM 

Fansteel Metallurgical Corp., N. Chicago, III. 
TAGS, Terminal, Wire & Cable 

National Band & Tag Co., Dept. 9-801, Newport, Ky. 


TAPES, Cotton, Linen, Silk 


General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 


200 Varick, New York, 
2224 N. 9th, Philadel- 


Mica Insulator Co., Dept. 31, 
i - * 
J. Sullivan & Sons Mfg. Co., 


phia, Pa. Insulating tape. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
| i A 

TAPE, Rubber and Friction 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ee 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Scotch 


Minnesota Mining & Mfg. Co., 791 Forest Ave., St. 
Paul. Minnesota. 

TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 
S Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
S **Turbo.”’ 
S General Electric Co., Section Q-921, Appliance and 
< Merchandise Dept., Bridgeport, Conn. 


Insulation 





Manufacturers Corp., 565 W. Washington 





Blivd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ma.. “*Empire.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TERMINAL BLOCKS. See Blocks, Ter- 
minal, 

TERMINALS, Plain & Locking 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 


Chicago, Ill. 
TERMINALS & CONNECTORS 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 


Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses. ) 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
mn. i 


Sherman Mfg. Co., H. 
Thompson-Bremer & Co., 


TESTERS, Coil 
See also Instruments. 
Roller-Smith Co., Bethlehem, Pa. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y¥ 


B., Battle Creek, Mich. 
1642 W. Hubbard, Chicago, Ill. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 

THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Barber-Colman Co., Rockford, Il. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 


**‘Dunco.”’ 
Fenwal, Incorporated, Ashland, Mass. 
General Electric Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Il. 

Spencer Thermostat Co., 105 Forest, Attleboro, 
**Klixon.”’ 


TIMING DEVICES 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

Automatic Temperature Control Co., 31 E. Legan, Phila- 
delphia, Pa. 

Barber-Colman Co., Rockford, IM. 

Cramer Co., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
*‘Dunco.”’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

Industrial Timer Corp., 101 Edison Place, Newark, N. J. 


Mass. 


“Poly- 


Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 
Thompson Clock Co., H. C., Bristol, Conn. a 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Walser Automatic Timer Co., Graybar Bldg., New York, 
rY 


| ee A 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 
TRANSFORMERS 
For built-in applications to electrically operated ma- 


chines, appliances and equipment. 


Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Cole Radio Works, Caldwell, N. J. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 


Til. 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
N. ¥ 


General Electric Co., Ft. Wayne, Ind. 


General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.”’ 
Sola Electric Co., 2525 Clyburn Ave., Chicago, Ill. 


1500 N. Halsted, Chicago, Ill. 
Harrison St., Bristol, Conn. 


Standard Transformer Co., 

Superior Elec. Co., 56 
““Powerstat.’’ . 

United Transformer Corp., 150 Varick St., New York, 
Ae 


Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 


Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Til. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, 


Waterbury, Conn. 


TUBING, Laminated Phenolic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Cellu- 


” 


Formica Insulation Co., 4658 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, 
Pittsfield, Mass. ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ee 


Plastics Dept., 
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1 block soa Penn Station and Empire State Building 
B. . buses stop at our door 


LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS 
Single from $3 daily * Double from $4.50 daily 


OTEL MCALPIN 


ROADWAY at 34th ST., NEW YORK: 
In 4 r KNOTT Management John J. Woelfle. Manager 






If you want highest quality insulators to 
match the outstanding performance of your 
product, then bring your problems to Uni- 
versal, headquarters for quality insulators. 


Special or standard shapes. Made by the 
famous Universal “dry process.” Better 
thruout. Close dimension tolerances. Send 
your specifications for sample and price. 


THE UNIVERSAL ee 


1540 EAST FIRST ST. BASS ee 


B-L can make quick delivery of dry- 
metallic rectifier units designed to 
meet your specific requirements. 
Orders are routed through the plant 
BL Rectifiers change Without departmental delay. To 
AC to DC without save time, call on B-L when you 
DE 


t . 
BENDABLE. have a current-conversion problem. 





THE BENWOOD LINZE CO. 


ST. LOUIS, MO. 
ELECTRICAL RECTIFIERS 
MANUFACTURERS 
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Ever ina Hurry 7 


ENGINEERS 





Uniform Heating 
Sides and Bottom 


Low Heat Concen- 


| tration 


| 





Accurate thermosta- 
tic control—fixed or 
selective type 


Heated, Non-freeze, 
Non-clog outlets 


No cold spots; no 
carbonization; no fire 
hazards 


STA-WARM ELECTRIC CO., 565 N. Chestnut St., Ravenna, 0. 


| Write for Details 





Add CALLITE Quality to the Natural Qualities to Tung- 
sten and Molybdenum. Callite formed parts are CERTI- 
FIED—that means uniform, tested and proved. Callite 
can serve you better, regardless of your requirements. Our 
entire staff of metallurgists and engineers are at your dis- 
posal .. . ready to bring to the solution of your particu- 
lar problems a vast fund of specialized knowledge and 
experience. Formed parts in special shapes made accu- 
rately to your specifications. Consult Callite today. 


TA-WARM COMPOUND HEATER 


— Any Specified Heat— Any Material — Any Size 

















The listed features are the 
“reasons-why" for the 
excellent wax melting 
job turned out by the 
illustrated Sta-Warm Wax 
Heater and Pourer. 









These same exclusive 
features are found in all 
other Sta-Warms, built in 
a wide variety of models—or “‘tailor-made” to suit your 
job—Sta-Warms are built square or round, deep or 
shallow—floor, bench or overhead models—steel, copper, 
monel, glass or porcelain-lined tanks—hand or motor- 
driven agitators—fixed or selective thermostatic control for 
any heat specifications—2 qt. to 150 gal. sizes—for 
immersion or pouring jobs. Put your problems up to 
Sta-Warm engineers for a cost-cutting, time-saving solu- 
tion. Write today. 




















Catalog on request. 
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EISLER ELECTRIC CORP e 547 39th ST. © UNION CITY. N. J 


































National Vulcanized Fibre Co., Wilmington, Del. 
‘‘Phenolite.’’ 

— Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBING, Monel & Nickel 
International Nickel Co., Inc., 67 Wall, New York, 
1 ¥ 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,”” **Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 


TUBING, Varnished Fabric (Spaghetti) 

B & C Insulation Products, Inc., 3 East 17th St., 
New York, N. Y. 

= S Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.’’ 

General Electrie Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ae 2 *‘Empire.’’ 

Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


EYELETS —-Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 


no obligation. 





or engineered 


40 
to meet your 4$ T ay | 


specifications. 








Write today for 


full information; 
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TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.’’ 

Fansteel Metallurgical Corp., N. Chicago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, Resistance 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. *‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 
delphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
am 2 **Linolac.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 


American Felt Co., Inc., 315 Fourth Ave., New York, 
N. Y¥ 


Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Ill. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, Il. 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O 

Hubbard Spring Co., M D., 551 Central Ave., Pon 
tiac, Mich. 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi 
cago, Ill. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Til 


Washburn Co., Worcester, Mass. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D., 551 Central Ave., Pon 
tiac, Mich 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; also Plastics; also Ceramics. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and 


Finishing; Chatterton’s Compound; Sealing Cement. 
John C. Dolph, 166-8 Emmet St., Newark, N. J. 


General Electric Co., Section Q-921, Appliance and 


Merchandise Dept., Bridgeport, Conn. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a a 

Sauereisen Cements Co., Pittsburgh (15), Pa. 


WELDING EQUIPMENT 
Burke Electric Co.. 12th & Cranberry, Erie, Pa. 
General Electric Co., Schenectady, N. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn. 





WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.”’ 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
General Cable Corp., 420 Lexington Ave., New York, 
LY 


Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 
N. ¥ 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D., 551 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible.) 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
*‘Colo-Rubber,’’ ‘‘Nitro.’’ 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Cable Corp., 420 Lexington Ave., New York, 
LY 


General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
Pe” 

Roebling’s Sons Co., John A., Trenton, N. J. 

WIRE, Magnet 

Acme Wire Co., New Haven, Conn. **Enamelite,”’ 
“‘Cottonite,”’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,’’ 
**Heatex.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. ‘‘Vega-Chromoxide.’’ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
“‘Cotenamel,’”’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 
me 


General Elec. Co., Section Y-94012, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup- 
ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 
vance,’”’ 


‘“‘Lohm,”’ ‘‘Lucero.’’ 
Holyoke Wire & Cable Corp.. 710 Main, Holyoke, Mass. 


Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 


‘‘Chromel- Alumel.’’ 


ZINC 
Sheet, Rod, Tube, Wire, Anodes. 


New Jersey Zinc Co., 160 Front, New York, N. Y. 


“‘Horse Head.’’ 
Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 





This CLASSIFIED INDEX Feature 


is intended as a facility for the reader, providing a quick, easy, and reliable 
reference to the sources of materials, parts, equipment and finishes used in the 
fabrication of finished products. 


Always refer to it. Also, since each company listed is an advertiser, consult 
the advertising pages for information and additional data. Avail yourself of 
this and other information features of each issue because they represent help- 
ful factors of our publishing service to readers. 


John A. Campbell, Director, Reader Service 
ELECTRICAL MANUFACTURING 


232 MADISON AVENUE 


NEW YORK, N. Y. 


ELECTRICAL MANUFACTURING 


‘“‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’”’ ‘‘Comet,’’ 
“‘Gridnic,”’ ‘*Radioohm,”’ “Ohmax,’’ ‘‘Midohm,’’ 
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TO PROTECT THE PRODUCT— 
AND ITS JOB, SHAFT LOADS 
MUST NOT EXCEED THE 
ABILITY OF THE MOTOR 
AND TEMPERATURES MUST 
NOT GO HIGHER THAN THE 
SAFE WORKING LIMITS OF 
MATERIALS AND PARTS. 


AN INFORMATIVE 
ARTICLE APPEARING 
ON PAGE 42 
THIS ISSUE. 








Catch the 
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JEWEL & PILOT LIGHT ASSEMBLIES 


add that extra attention value that means 
bigger sales, to many a fast selling electrical 
product that used to loaf on dealer's shelves. 
Consumers like their catchy color, and their 
added utility. Maybe your product, too, 
can be brought into the “best seller” class with the addition of a 
Drake Jewel or Pilot Light. 


WORLD'S LARGEST EXCLUSIVE MANUFACTURER 


of Dial and Pilot Light Assemblies, Drake has a wide range of styles 
and sizes to meet every requirement. If an Assembly or special 
design is needed, our experienced quam 
engineers will be quick to develop LEADING USERS 


a unit best suited to give depend- 


able performance, at lowest possi- Generel Electric Co. 

ble cost consistent with quality. To oo. 
Each unit is made with utmost Zenith Radio Com, : 
precision on modern high speed on 
equipment. Thorough inspection Cute Weieit Com, i 
with electrical devices insures a 


uniformity. Don't take chances. Webster Electric Co. 
SS, ek Seatiarner 





DRAKE MANUFACTURING CO. 


1713 WEST HUBBARD ST., CHICAGO, ILL. 


Improve 
YOUR PRODUCT DESIGN! 


nit w ISCO =m 


Easy to make part of almost e 
any product design, they... 


SOLDERLESS LUGS 


@ Streamline wiring time to seconds (wrench, screwdriver, or 
pliers the only tool needed)—and 
@ Guarantee unfailing connections. Wires nest snugly in V- 
Bottom wire opening, making contact completely around 
. gtipped for KEEPS completely around! 
See ep pened Write for FREE sample. Ask for easy-to-use new catalog too. 
Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, INC. 
5629 MADISON R CINCINNATI, OHS 





HARD .e TOUGH e RUGGED 


Oe uldtiow 
FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE ANY SHAPE 


Wr’ ZB 
SS SS8Oz _ 


ELEMITE 


HEATING ELEMENT INSULATION 









LOUTHAN MANUFACTURING COMPANY 


ANGEL 





















































A RHEOSTAT LINE 


THAT IS 





COMPLETE 





The bulletins describing the 
various Ward Leonard Rheo- 
stats are probably the most 
complete compilation of 
Rheostat data ever assem- 
bled by a single manufac- 
turer. They cover a range 
from the tiny types for frac- 


tional horsepower motors to the mighty multiple 
units that control the rolling of steel. The subjects of 
manual and motor drives, mountings and accessories 
are likewise completely covered. Ward Leonard is a 
quality line. Each item represents the “latest” in the 


field. 


Make your selection from the Ward Leonard 


data bulletins and be assured of a successful installation. 


WwW 


ARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 


34 South Street, Mount Vernon, N. Y. 


Please 


stat Bulletins. 


send me complete set of your latest: Rheo- 
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TOUGHNESS 


AND GOOD “SLIP”’! 


N the winding of armatures, transformers 

and coils today, the wire must slip into 
narrow slots and crevices quickly, smoothly, 
and without abrasion. In no other way 
‘an a job be tightly and evenly wound in 
profitable time. 


Due to two outstanding qualities, 
toughness and good slip, Acme Enamelite 
Magnet Wire fits into this modern picture 
perfectly! 


These valuable qualities are due to the 
use of enamels of special formula evolved 
in the Acme plant during long study of 
customers’ problems. Acme Enamelite 
meets not only every necessary electrical 
test, but also the severe physical demands 
of high-speed production. 


Acme enameled magnet wire is also 
available covered with cotton, called 
**Cottonite;”’ with silk, called ‘‘Silkenite:” 
and with thin, abrasion-resistant paper, 
called ‘*Paperite.”’ 


Samples of any of the above will be 
sent for test purposes if requested. 





PRODUCTS 


The Acme Wire Co., New Haven, Conn. 
COILS—MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 
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The new shallow base switch takes 
up less room, is easily mounted. 


Send today for Bulletins describ 
ing these new “Diamond H' 
devices that will make your 
appliances more efficient and save 
you money. 


| Something Entirely New in 
HEATER SWITCHES 


for Electric Ranges and Appliances 


New Action 
New Construction 
New Results 


Now you can provide your electric ranges with as many as six 
different heats for the top plates. Every cooking heat arranged 
for in this new switch, and this will add greater flexibility in 
the use of your range. The new type of construction assures 
positive contacts, is simple to wire and install, and line and 
wiring contacts so arranged that the switch may be placed in 
any convenient position. Note the new type of dial markings. 
These show which top plate elements are in action, and enable 
one to get a complete range of heat from simmer to hard boiling. 


In addition to this new switch we have brand new types of 
thermostats, snap in receptacles and matching toggle switches 
useful for a variety of purposes. 


THE HART MANUFACTURING CO. HARTFORD, CONN. 
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Figures rapidly and accurately the variables in compression and ex- 
tension springs. Computes torsional stresses on commonly used 
combinations of dimensions. Indicates loads, deflection and other 
necessary data. Brief instruction book with each rule. Send for it now. 


WILLIAM D.GIBSON CO. 


DIV. OF ASSO. SPRING CORP. 1800 CLYBOURN AVE., CHICAGO, ILL. 


YOURS IS READY! 


Gentlemen: Please send slide rule and booklet, no charge. 
MR. 
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MASTER MOTORS 


In the drug and chemical field, the name E. R. SQUIBB stands as 
a symbol of the highest quality and integrity. To maintain that 
COMO ee ee 
and with the finest precision manufacturing equipment to maintain 
their leadership in their field. Squibb engineers have found that 
A CM um eel eh | 
increase its safety and convenience by using Master Motors built 
to meet their individual requirements exactly. You, too, may secure 
these advantages. Investigate Master's unusual ability to serve you 


promptly and economically, with motors that really fit your needs. 


THE MASTER ELECTRIC COMPANY @ DAYTON ® OHIO 


MASTER). - 
> ar 





CUT Zustening COSTS 


SAVE TIME—INCREASE HOLDING POWER 
REDUCE SPOILAGE AND INJURIES 


HOLT T-PsAlliss 
A Recessed Head::Self-Centering 


SCREWS & BOLTS 


U. S. Patents 2,046,343, 2,046,837, egret “oot aa 
2,084,078, 2,084,079, 2,090,338, 


























Holds on end of 
driver for hard-to-get-at places 
Driver stant slip to J 
mar work or injure hands 
One hand driving 
other hand ocak to hold work 





Driver guides screw. Can be 
driven straight at any angle 





Stronger Job. 
Smaller pilot hole 
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Less than half the pressure 
OVAL ROUND FILLISTER STOVE 
oe Oo fe 
WOOD SCREWS: MACHINE SCREWS : STOVE BOLTS : SHEET METAL SCREWS 


SCREW COMPANY 


New Bedford, Mass.¢ Warehouses at Detroit & Chattanooga 








